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A Modern Manufacturing Drill Press. 
In our issue of December 13th we illus 
ted and described a small multiple spindle 

drill press made for use in telephone manu- 
cturing ; we now present another multiple 

spindle machine designed and built by the 
sume company (The Langelier Mfg. Co., of 
Providence, R. I.) for the Pettee Machine 
Works, of Newton Upper Falls, Mass. Itis 
used for drilling the flats for their revolving 
flat cards ; the piece being of cast-iron of T- 
shaped section, 3 feet 6§ inches long, 1% 
inches wide, and } inch thick. Along each 
edge of the base 81 holes are drilled 4 
inch center to center, ;'5 inch diameter. The 
162 holes are all drilled simultaneously and 
automatically—not much of a drill press for 
use in a jobbing machine shop, as will 
readily be apparent, but wonderfully effi- 
cient for the purpose for which it was 
designed. 

The spindles are in two rows, and have 
their upper extremities cranked and driven 
by wrist plates that are actuated by the 
three vertical shafts which are driven by 
bevel gears, as shown, from the horizontal 
shaft. There are three of these wrist plates 
and as the holes drilled are small and the 
speed high (1.200 revolutions), they are ac- 
curately counterbalanced. 

The work is fed upward by means of 
cams, one of which is seen at the left side of 
the machine in the photograph, with a roller 
resting upon its upper surface, there being 
a duplicate cam and roller at the other side, 
as shown in the 
drawing, Fig. 2. 

In place of the 
usual platen a cyl 
inder is mounted in 
bearings, as shown, 
this cylinder hav- 
ing ten longitudinal — >) 
grooves formed in (C \ CD 
it for the reception ' 
of the pieces to be 
drilled ; the index. 
ing being done 
automatically, and 
the operator having 
nothing to do but 
to insert the pieces, 
and move a lever 
which fastens them 
in place. They are 
automatically re- 
leased and thrown 
out. 

The indexing, | 

etc., is done as fol- | 

lows: At the left 

of the machine and \ 

upon the same \ 

shaft with the cams \ 
that do the feeding, 

is a grooved face 

cam (Fin the draw- 

ings) which re- 

volves in the direc- 

tion indicated by 

the arrow, moves 

the slide 4 forward, 

and quickly returns ) 
while the table 

carrying the cyl- - 























the work. The motion of the slide Z is 
communicated through the lever D and link 
C to the rocker arm B withits pawl 7. The 
locking bolt G is forced upward by a spring 
which rigidly holds the cylinder in position 
during drilling. It is pushed down by the 
lower end of the rocker arm B, as the pawl 
Z is moved towards the front of the machine 
to engage another notch. The lock bolt 
being out at this point the pawl J pushes 
the index wheel round, the lock bolt G being 
now forced against the face of the wheel 
by its spring, slips into the neXt notch and 
the rocker arm stops in the position shown 
in the photograph until another flat is drilled. 

The handle // is to pull out the lock bolt 
@ when it is required to turn the cylinder 
by hand, but in running the machine con 
tinuously it is not used. 

The clamping device will be understood 
from the diagram, Fig. 3 (page 222), showing 
the wedges, jaws, and clamping bar all in one 
plane, though in the machine the bar is 
below to save space. The action is as fol 
lows: While a flat is being drilled a new 
one is placed in the empty groove in front 
of it, and the clamping bar B, Fig. 3, is 
forced from right to left (as shown by arrow 
in diagram) by the lever at the extreme right 
of the machine in photograph, the wedges 
W W W W are forced tightly against the 
jaws JJ Jd, the motion of the bar being 
suflicient to compress the springs, so that 
each wedge (W) is tight, even though the 
flats vary somewhat in width. 

The flats are tightly held till they get to 


the bottom of the 
ja strikes a fixed arm 
is | as the cylinder re 
6s . 


volves, and is 


cylinder, then the 
left-hand end of the 
clamping bar B 


forced to the right, 
the wedges are 
pushed back and 








afk mn m n the flat falls out on 
the front of the 

‘ , a fn 6S table 

oO © 3 ° } re O The feed motion 











is derived from the 


| 
_ MAA small pulley seen 


on the horizontal 
} shaft at the top and 
by bevel gearing 
is transmitted to the 
cam shaft in the 
base, the knob K 








being connected to 
a clutch by which 
the feed is thrown 
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' Fig. 2 C 





inder is down, and 
the drills clear of 
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; in and out. This 

| shaft can also be 
— rotated by a hand 

wheel which fits the 

squared shaft pro- 

| b jecting from the 
front of the base 

of the machine. Of 

course, such a ma- 

a chine is not regu- 








larly manufactured, 
but is shown as an 
interesting example 
of special machine 
design. It is a 
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~*~ debatable question 
perhaps whether a 





6+) 


ow ow 


3) 
~w 


machine less elaborate in respects 


would not have been fully as efficient, but 


some 


in this case the company for whom it was 
built it to perform the 
described, and were willing to pay for the 


job. 


wished functions 


o> 


Heel Core Prints, and Their Core Boxes. 


By Joun M. RicHarpson 


I do 


article 


not remember having an 
to this heel 
cores are so very common, and are used so 
much where a hole 


coming at some point below the parting line 


ever seen 


confined subject, but 


is wanted in a casting 
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with sand, the board preventing its falling 
into the mold and causing trouble. At B 
the core is shown covered. 

On standard work it is very much better 
thus saving time in the 


to have core boxes 


foundry, and I will now speak of the con- 
struction of this class of boxes. 

It would, indeed, be hard to find anything 
be 


ent ways, and which, in fact, are constructed 


that can put together in so many differ- 
by combining pieces in such a great variety 
of methods, each peculiar to the workman 
himself and at the same time finally ending 
with the same result, as patterns and core 
boxes. 


Probably the quickest way to make a heel 








, core = it strikes > 
Spring on sities Sorina ore box, and, it strikes me, 
f ; * the poorest one also, is to get 
iat 7 B Ty = oe j s i ‘ 
. . : out two pieces of stuff, one 
J J | J J : , 
1 a —_ the thickness of the heel and 
c ~~ ~ i U - U U U uU U YU J 
Work to be drilled [ the other the thickness of the 
~ ; ——— co oo ee ee o_O 4 straight part, as shown at Fig. 
American Machinist 8, and bore a hole of the right 


Fig. 3 
DETAIL OF 


of the pattern, that I venture to attempt an 
We 


will look ata simple example, as shown in 


explanation of the why and wherefore. 


Fig. 1, where it becomes necessary to have 
two round holes cored through the casting 
in the position shown by the dotted lines, at 
E. 
across the mold at that point, and it is quite 


It is evident that the core must hang 


as evident that it must have something to 
rest on to keep it ina horizontal position. 
This difficulty is overcome by putting what 
is called a heel core print on the pattern, as 
and JD, Fig. 1, 
seat in the mold on 
after the pattern has been removed, 


shown at CU which leaves a 


which to rest the core 


The core print should be made tapering 
on both sides, and also the back. Many pat 
ternmakers do not taper them on the back, 
but I will give what I consider a good and 


sufficient reason for so doing. Look at Fig. 


2, which shows part of the mold with the 
core set. It will be seen that the round 


portion of the core must butt up closely to 
the line z y, to have the hole break entirely 
through when cast. 

Now, if the back of the print is straight 
and the core just to size, it is obvious that 
the round end of core will be almost certain 
to scrape the mold from the point 2, and be- 
low it, as it is forced into position, and the 
result is that out for 
that and file off a little of the end of the core 
it, and the hole will 
quite through the casting in a clearly de- 
fined circle as it should. 

On the other hand, if the back of print is 
tapered, the core can be the exact length 
required, and it will not hit the mold on the 
line z y until it reaches the very bottom and 


the molder will look 


to prevent not come 


is firmly seated. 

In the case shown at Fig. 9, it is not nec- 
essary to have the back tapered, for here we 
meet with a new condition. 
shows the pattern removed and the core set. 
It will be seen that there was a boss on the 
pattern which must have attached 
loosely with a wire and picked back after 
The core must break 
through the boss, so the print must be of 


This view also 


been 
the rest was removed. 


such a length as to keep the core in position, 
and the part called the heel, belonging to 
the core, must be as much shorter than the 
print as the thickness of the boss, plus a 
little extra In 
placing this core, it must be brought down 
to its seat into the 
cavity formed by the boss, and then the 
open space behind the heel must be filled up 
with sand. 

Sometimes on a cheap job where not many 


tor clearance in setting. 


and pushed forward 


castings are wanted, the patternmaker does 
not go to the trouble of making core boxes 
for the class of work just in 
Figs. 2 and 9, but puts on the core prints 
and lets the molder set plain round stock 
cores of the right diameter (which every 
foundry keeps on hand) and then stop off 
the prints. 

Fig. 3, at placed in 
position, and the molder can easily hold a 


described 


a, shows a core 
thin piece of board as at C, having a semi- 
circle in the bottom the size of the core, in 
the position shown at 4, and fill the cavity 
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291. diameter in the lower piece. 

Lay out the required shape on 
the upper one and band saw in on the line 
indicated at D, taking out the part to fit 
the heel, then to the block 


on the line zy, and smooth the whole as 


nail lower 
much or little as the case seems to require. 
Another way is to square up two blocks 
carefully, of the right thickness for the box, 
and dowel them together near each end and 
then lay out the required lines upon both 
pieces, and work everything out of the solid 
stock. 
fully 
time. 


This makes a very nice job if care- 


executed, but it takes considerable 


An examination of Figs. 4, 5, 6,7 will 


what I 
method, having several advantages. 


excellent 
First, 
get outa piece of stock of any convenient 


show consider a most 


thickness and length, and of a width some- 
what greater than twice the length of the 





Fig. 1 


American Machinist 





Fig. 2 
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them to the required dimension indicated by 
z. Now turn them over and place them 
together and they will look like Fig. 6. The 
next move is to bring them to their final 


condition, shown at Fig. 7, which is done by 


sawing each end at an angle of at least 5 de- 


grees from a right angle, and nailing on 


ends that shall lap over about 4 inch on the 
other half, having the grain run in the di 
of the for The 


advantage of this is that the very instant 


rection angle strength. 
the coremaker starts to separate the box all 
is free, and dowel pins are quite apt to cause 
trouble by sticking, while this method holds 
the two parts together just as accurately, 
and the latter trouble is avoided. One thing 
yet remains to be done, and that is to saw 
the bevel on the back of the heel part, as 
shown by A B, Fig. 7, the 
ready to smooth up and shellac. 


when box is 


— =: a 
The Care of Heating Boilers During 
the Summer Season. 

By W. H. WAKEMAN. 

As the winter season is now nearly past, 
the 
are used for heating purposes only, must be 


time will soon arrive when boilers that 


laid up for a time, and a few suggestions as 
to the proper course to pursue may not be 
out of place. 

In the case of internally fired vertical boil- 
ers, care should be taken to have all of the 
water drained from the water legs, as if any 
to collect here it will 
cause corrosion and result in damage to the 
All should 
moved from the ash pit, for if allowed to 


moisture is allowed 


iron. ashes be carefully re- 


remain in contact with the lower part of the 
boiler, any dampness about the foundation 








Fig. 3 
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round portion of the core, plus the thickness 
of the heels. Square the lines A B, BC, 
C D across the top, and gauge the lines G I 
and JJ also. The semicircle and lines A L 
can now be drawn on each side of the block, 
the lines on top being guides for them. 
M N should next be drawn. 
noticeable here, one is that every line as yet 


Two things are 


is upon one solid piece, and the semicircle 
is to be worked out in one piece also before 
This done 
when possible with a fine band saw right to 


being cut in two. should be 
the line, but if the curve is too small remove 
most of the stock with the saw and trim out 
Next, cut the block in three 
parts on the circular saw, first on the line 
G //, then turn the piece around and saw on 
7 J, next in the middle of the remaining 
portion. The lines A MN on the first two 
pieces detached should now be closely fol- 
lowed with the band saw, and smoothed 
with sandpaper and glued and nailed back 
to the remaining pieces in exactly their 
The appearance will now 
B. 
Each of these pieces can now be run through 


with a gouge. 


former position. 
be as in Fig. 5, the joint coming at a 


the circular saw for the last time, bringing 
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is sure to cause trouble, by accumulating in 
the ashes and attacking the iron. Scale is 
almost sure to have collected on the crown 
sheet while the plant was in operation, and 
none of this should be allowed to remain. 
It is often said that boilers deteriorate more 
while not in use than they wear while doing 
their regular duty, and this is probably true 
unless great care is exercised in protecting 
them from the agencies which tend to de- 
stroy. 

If there are no hand holes in the shell, 
where there should be, now is a good time 
to have them put in. boilers 
that were built several years ago, a sur- 
prising lack of facilities for cleaning them 
out is manifest, still I suppose that those 
old-time boiler makers usually lived up to 
the best knowledge they possessed; but as 


In cases of 


time has passed away we have the benefit 
of further observation and experience along 
this line, and see where improvements can 
be made. 

Sometimes horizontal tubular boilers are 
covered with ashes on top to the level of the 
This is certainly inexpensive, 
good non-conductor of heat if 


side walls. 


and is a very 
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only fine ashes are used, but if allowed 1 
remain there for months with no fire in t) 
immediate vicinity, and water dropping 
them through a leaky roof, external corr 
sion of the plates is sure to be the result 
The tubes of these boilers, whether ho 
be well 
out, and also the breeching and flue conns 
Clai 


full of wat 


zontal or vertical, should cleans 
tions to chimney. 
that it to 
when they are to be laid up for a time, th 
boil the out of this water, and all 
them to stand until needed for use. Othe: 
think that it is better to entirely emp 
them, as before 


Some engineers 
is well fill boilers 


hir 


mentioned, and leave the: 
We are much inclined 

favor the latter plan for alread 
stated, and believe that a good coating « 


perfectly dry. 


reasons 


crude petroleum will prove of much benet 
up any scale that may hay 
and in preventing the 


in loosening 
accumulated, ire 
from rusting. 

This may be applied with a brush, or |! 
means of a large syringe, at small expens 
but great 
is brought into contact with this oil, or tl 


care must be taken that no lig! 


vapors or gases that arise from it, as sey 
eral thi 
way, and men severely burned on accour 


explosions have been caused in 


Some of these heatin: 
the of larg 
stores, where they are well down toward 


of such carelessness. 


boilers are located in cellars 
the level of the sewer, and in such cases th 
blow-off pipe should be closed again, aft 
A certai: 
engineer, whose plant was located in this 


the water has been drained out. 


way, left it in the spring, as he claims 
with this valve closed, and went on his va 
While the 
spector came and made his annual internal 
examination. Shortly after this a heavy 
rain storm came that way, and the cellar o! 


cation. he was gone boiler in 


this establishment, as well as others, wa 
filled to a depth of several feet with wat: 
from the ‘backing up.” An ex 
amination of the premises showed that th 


sewer 


blow-off valve was open, and that the wate: 
came in through the blow-off pipe, filled 
the lower part of the boiler, up to the man 
hole in the head, and so caused the serious 
damage that resulted from corrosion. Whx 
left the valve open? The engineer claimed 
that shut it, and the boiler inspector 
claimed that he did not leave it open, so ther 
the matter rested. 


he 


One thing is quite sur 
and that is that it was open when the water 
was secking a place to enter, and that some 
body was to blame for it. 
———eme 
Notes on Piping—Faulty Fittings. 


By PrTerR H. BULLOCK. 


Every steam pipe supplying an engin 
should be provided with a drip close abov: 
the throttle valve, that is, if the pipe 
descends to the engine. If it comes from 
below, of course, the drip will have to be 
from the lowest point in the steam main 
The accompanying sketch shows how such a 
drip may be provided, and at the same tim: 
furnish a by-pass that is very convenient for 
running slow, stopping, starting and warm 
ing up the engine. As will be seen, holes 
are tapped into the steam pipe both above 
and the throttle, and a three-way 
valve used for the by-pass, and a common 
globe for the drip. In this case the stean 
pipe is 5 inches, the by-pass #, and the drip 
4. The engine at full load and throttle runs 
74 revolutions, and with the by-pass alon 
about 12, a very good speed for stopping 01 
throwing on belts. With the three-wa) 
valve closed it is simply a drip-for remoy 
ing the condensed water from the mai! 
steam pipe. When this is done and th 
drip valve closed the other is ready for us: 
as a by-pass and sensitive throttle. 


below 


There are very few establishments wher 
more or less heating is not done with 
exhaust steam, and nearly as few where th« 
amount available 1s just sufficient for doing 
the work properly or economically. Ofte: 
there is too much steam during a part of th: 
Ther 
need be no suggestions for remedying th: 
first condition the 


time, and not enough at other times. 


nor perhaps second 
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cept to suggest that there are several 
iys of turning live steam into an exhaust 
ye, and that it may be done in such a way 
not only todo its work better, but also 
reduce the back pressure on the engine 
is not an uncommon thing to block open 
1e steam and exhaust valves of automatic 
ngines, and blow through from the throttle, 
nd I have known of a case where the cylin 
er drips were increased from 4 to1 inch 
ipe, and they were left open more or less 
ccording as the frigidity of the weather 
emed to require. In another case they 
ised to start up a lot of idle machinery so 
s tomake more load and indirectly more 
xhaust. They were as bound to have the 
xhaust as was the captain to have the con- 











Fig.1 
H 
oh 
> in < 
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verts in his company in excess of his rival, 
even if he had to detail a squad for the 
baptismal ceremony. 

In a certain block of shops, the piping 
was arranged for exhaust heating, and in 
the engine room there was a 6-inch valve for 
turning the steam on or off as required, and 
also a 6x2 tee with a connection to the 
direct steam, so that when the 6-inch was 
shut off, the 2-inch direct could be opened 
and the shops heated up before the engine 
was started. This arrangement worked 
well enough for the purpose for which it 
was intended, but it so happened that cer 
tain processes of manufacture were carried 
on in the forenoon, requiring considerable 
more power than was used the remainder of 
the day, when there would not be exhaust 
the shops. At 
such times recourse was had to the 2-inch 


enough to properly heat 


direct steam valve for warming the build- 
ing. To determine the amount of power 
used by a tenant, diagrams were being taken 
from the engine one afternoon when a call 
was made for more heat, which was given 
in the usual manner. The next card taken 
after the direct steam was turned on showed 
i. marked increase in back pressure, and in 
order to fully understand the case, several 
cards were taken under the new conditions. 
Of course, it was expected that the back 
pressure would be increased by the direct 
steam being blown into the exhaust pipe, 
but it seemed as if the needed heat should 
be got without adding much, if any, load to 
the engine. The arrangement in use was as 
shown at Ain Fig. 2. 
to the plan shown in dotted lines in same 


This was changed 


figure, the live steam being blown into the 
exhaust pipe through a jet of reduced area. 
As will be seen, the live steam being intro- 
duced through a T at a turn in the pipe, has 
the effect of reducing the back pressure on 
the engine, instead of increasing it as before. 
The heating is just as satisfactory, and the 
The gain is from the work being 
done in the right direction by the steam at 
the jet, instead of neutral work being done 


cost less. 


when blown into the 6x2 T, and impinging 
upon the opposite side, diffusing its volume 
equally in both directions, the extra back 
pressure on the engine representing the 
work required to turn back the inlet 
steim and force it through the heating 
system. 
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Pipe fittings as usually constructed per- 
form the function of keeping the steam 
inside in a satisfactory manner, but are often 
so made as to be a great hindrance to the 
free passage of it, and they introduce an 
undue amount of friction by having abrupt 
turns, contracted passages and sharp inter- 
nal obstructions. Perhaps all do not realize 
how much steam is obstructed by these 
tortuous passages, or how easily it may be 
deflected in any desired direction by easy 
smooth turns in place of rough, short ones 
I recently tested some badly designed and 
poorly constructed globe valves that had but 
60 per cent. of the area of a plain pipe of 
the size they were intended for. This 
obstruction of flow is far more with water 
than with steam. I know of a case wher 
an injector could not be made to work as at 
first connected, but which did all right when 
given a free steam valve with changes also 
made in the delivery pipe, doing away with 
a few sharp turns, and replacing a globe 
and globe check valve, with a gate and 
swinging check. If anyone does not think 
there are great losses from friction of flow, 
let him locate several accurate gauges at 
different points on a pipe from the boiler to 
where the steam is used, and note the 
gradual loss in pressure. Or locate them on 
the delivery pipe of a pump to the heater, 
and thence to the boiler, and note how the 
The difference 


below and ‘above boiler pressure will repre- 


pressure dips the other way. 


sent the loss. I remember the case of a 
double cylinder elevator engine, the exhaust 
of which was piped, as shown in Fig. 3 
The exhaust line in cards taken from these 
cylinders showed a 


“hump” equaling 5 


pounds, at the point where the opposite 
cyiinder released its steam, <A special fitting 
was made, and put in, as shown by dotted 
lines, and the ‘‘hump” disappeared from 
the cards taken after the change was made. 
The engine ran smoother, and the car trav 
eled several feet faster per minute than 
before. Very frequently builders of engines 
have a just cause to complain of the way the 
pipe connections are made by other parties, 
as, for instance, where a larger engine is put 
in, and for the sake of economy the old 
piping is utilized. The case of the elevator 
engine referred to, however, was one on the 
builders who designed and piped the engine 
in the faulty manner shown, and who 
refused to contribute in any way towards a 
better method, saying that ‘‘ their engines 
had given satisfaction for years,” and that 
‘they did not care to change things to suit 
the whim of every smart Alick,”’ whose 
knowledge consisted principally in ‘*knowing 
how to operate an indicator.” This was 
rather discouraging to the young engineer 
but he persisted in putting on the new T 
fitting, and in proving it a benefit to such an 
extent that they were obliged by their 
customers to adopt a similar scheme. 
a 


Cutting Square Thread Screws, 


I think it would be difficult to find an 
other machine shop job that so badly needs 
improving as the cutting of square thread 
screws. 

I think I tm safe in saying that the plan 
in general use in all shops to-day, modern 
or otherwise, is nearly, if not exactly, the 
same as that in use 25 years ago. Perhaps 
the best way of calling attention to the 
defects of the methods, would be to follow 
John Jones, a fair sample of machinist, 
through the process of cutting a square 
thread screw. 

John may not be a professor in his line, 
but a fair average ; there are many worse. 

John is employed in a modern shop where 
system reigns supreme (except in the cut 
ting of square thread screws). There are 
very few ‘‘ makeshifts” to be seen in this 
shop, such as I have seen in old-time shops, 
but when John starts to cut a square thread 
screw, he steps to the tune of 25 years ago. 

The first move in order is to find an old 
stub of a lathe tool, which he takes to the 
blacksmith, who, as likely as not, he finds 
busy with other work, so cannot attend to 
John’s work just now, so John goes about 


the shop killing time for a while. 
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At last the blacksmith catches up, and 
John gets the tool forged, and then his 
further trouble commences. He has had 
sufficient experience to enable him to do an 
ordinary job of filing, but the filing of a 
square thread tool in a proper manner is 
hardly an ordinary job of filing, and John 
finds this out about every time he tries it 

In the first place, there is quite an exact 
thickness to be got, and at the same time 
there is the side angle and the top to be 
kept nearly parallel 

John gets the thickness correct before he 
gets the angles, and then when he tries to 
file the angles correctly, his ‘‘ foot slips,”’ and 
away goes the size 

John does not forget how long it takes to 
get the blacksmith to do a job, so this is 
quite a serious matter, but he knows it is of 
no use to cry over ‘spilt milk,” so he 
“braces up” and gets another ‘‘stub,” for 
he thinks best to have the blacksmith dress 
two while he is about it this time 

In due time the tools are dressed, and 
John goes about the filing job again, but 
not in quite so bold a manner as before, for 
he thinks it will pay to be cautious, even if 
it takes the rest of the day. But John’s 
arm movement is not exactly a_ parallel 
movement, and he cannot seem to set the 
angle of that file as conveniently and ac 
curately as the graduated head of the planer 
or milling machine. Caution and time do 
not avail this time, for luck or accident is 
the only thing to expect under the condi 
tions. 

It would take too much space to tell all 
the maneuvers that John goes through, and 
at last the tool does not suit him or the job. 

He was working entirely in the dark as 
far as side angle was concerned—was only 
trying to get that to look right to him 

The tool that is accepted has sharp, badly 
shaped corners, worse than Fig. 6, for the 
tinal size was reached by cold upsetting, and 
then when it is put to use, the side angle is 
found to be incorrect, and stands in the 
As John did 


not have a very good idea of what the side 


thread something like Fig. 3 


angle should be, he intended to give it an 
abundance of clearance, to be sure, so the 
tool is very weak, as in Fig. 3, and the 
The form of 
thread cut looks something like Fig. 5, with 


clearance is all on one side. 


very rough sides, and, of course, on account 
of the crowding of the tool due to improper 
clearance, and the rough and drunken form 
of thread, the nut will not go on, even if the 
tool was made the correct thickness, which, 
perhaps, it was not. 


Now comes the tug of-war:” that nut 
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CUTTING SQUARE 


must go on, so John gets it started, and 
tries to force it, when perhaps it will rough 
up, and then he cannot get it off, but if he 
has luck he will manage to get it on about 
half its length, and off again the same day 

Now. he tries to see where it bears, but the 
thread will not admit the light well, so this 
is difficult. 
great many kinds of ‘‘ monkeying,” 


He tries experiments, and a 
gets out 
of patience, and wishes he had never learned 
the trade, at last the nut goes on, and he 
does not know what particular move on his 
part was the cause. The next time he has 
a square thread screw to cut he goes over 
very nearly the same ground again. You 
ask John Jones what he thinks of square 
thread screws, and he will tell you about 
the same as he does of the ‘‘ realms of dark- 
ness.” that is, something to be avoided. 
You ask him if he thinks an angular sided 
thread would be better, and he will fall 
right into the notion. 

John is not the worst machinist in the 
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place; there is Bill Smith, one of the ‘“‘light 
ning machinists,” who thinks the square 
thread screw is all right—sometimes—when 
he has luck Bill Smith is never bothered 
with any little matter of side clearance ; an 
ordinary cutting-off tool is what he con 
siders the ideal, and when he finds one about 
the right thickness he feels in luck 

The right thickness with Bill is a thick 
ness that will let that nut on with about as 
much freedom as a rat has in a barn door, 
supposing it does not crowd, but it does 
crowd in an astonishing way, so Bill’s form 
of ‘‘drunken” thread will fit perfectly 
almost any nut that is wrung on to it. 
Sometimes Bill has hard luck ; that particu 
lar cutting-off tool happened to be badly 
cleared for a cutting-off tool, but happened 
to be about right for Bill’s thread, so the nut 
goes on in a way that makes the boss sick, 
and then the boss proceeds to make Bill 
sick, and that is one of the times that Bill 
does not like a square thread screw. You 
go about a machine shop, and you will find 
many who do not like to cut square thread 
screws, and when you inquire Tor the reason 
you will find in most cases about what I 
have outlined 

My opinion is that if the job is gone 
about as it should be there is no objection, 
as a lathe job, to cutting a square thread 
screw, and this opinion is based upon con 
siderable experience 

It is simply a question of good tools, as in 
many other things. To cut a square thread 
screw after the tools are made correctly is a 
simple lathe job. The side clearance on a 
square thread tool should not be made to 
guess unless the workman is much more 
than an ordinary guesser. I have always 
found that when a square thread tool is well 
formed it will cut in a satisfactory manner, 
but when not properly made, when made 
with negative clearance on one side and very 
rakish and sharp cornered on the other, I 
for one do not see how it can be expected 
to work right. 

There is no need of guessing at the side 
clearance of a thread tool, for it is very easy 
to make a diagram on a piece of paper or 
tin, such as is shown in Fig. 2, in which A 
is the pitch of screw, B the circumference, 
and D theangle of thread that the tool must 
follow. 

A plain diagram on a piece of paper, just 
to seta bevel, is much better than guessing, 
but if the diagram is made on a piece of 
sheet metal and then cut outasin Fig. 2, a 
tool is produced that can be used inverted, 
so as to try each side of the lathe tool. I do 
not favor filing such tools as a common 
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Fig. 7 


Fig. 6 


THREAD SCREWS. 


practice, It takes an expert filer to doa 
good job, and that good job costs much more 
than milling, if you have a rig for the pur- 
pose, and if not it will pay to make one, if 
you have much of such work to do. 

Some time ago [ furnished a sketch to 
the AMERICAN MAcuINist of a tool as in 
Fig. 1. 

This was originally intended for ordinary 
turning or boring, the holder being conven- 
ient for holding short pieces of Stubb’s steel 
for ordinary boring or turning tools, but I 
think it would be hard to beat for cutting 
It is evident that the 
proper side angle can be very easily ob- 


square thread screws. 
tained. Better steel may be had for cutters 
than where a point is forged on an ordinary 
lathe tool, and not least, by any means, of 
its advantages is the fact that there is a 
cheap and good way of making such cutters 
without filing. 

I have no doubt that where only one cut- 
ter is wanted it can be filed, by a good man, 
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where 
it will 


as cheaply as in any other way, but 
many square thread screws are cut 
pay to make a quantity at a time and keep 
them in stock 

The steel may be cut to proper lengths 
with ashear or in the lathe, then by holding 
them in a chuck on the dividing head of a 
universal milling machine, with a sharp end 
mill, first flat the top of tool, then index the 
head one-quarter turn and a sufficient num- 
ber of holes extra to make a proper side 
clearance, when one side may be milled, and 
then by indexing one-half turn and the same 
number of holes extra, the other side may be 
thickness 
cutters may be made 
I should 
article of manu 


milled and the correct obtained 
Such 
ready for use fora few cents each. 
think it would be a 
facture, and there ought not to be great fear 


very easily. 
good 


of the adoption of any angular-sided thread 
forcing them off the market. I am aware 
that square thread tools have been made 
after the fashion of patent cutting-off tools, 
that is, a long thin blade fitted to a holder, 
but such tools lack rigidity. 

The best square thread tool is where the 
point is short; a bad mistake is often made 
by making the point long to allow for grind- 
ing. It is better to make points short and 
use more of them. 

Many men make a bad mistake in thinking 
they can know at once exactly how thick to 
make a square thread tool. The thickness 
of a square thread tool is largely a matter of 
experiment; it depends very much on how 
nearly the pitch of lead screw of lathe you 
propose to use agrees with that used to origi 
nate the threads of nut. If I were making 
up a stock of square thread cutters I would 
not make all for a certain pitch of the same 
thickness exactly, butof varying thicknesses, 
so, if after cutting the first screw on a given 
lathe, | find the thickness of tool incorrect, I 
could try another. 

If a record was kept of such jobs, desig- 
nating the particular lathe used, length of 
nut and the amount the tool needed to vary 
from the theoretical thickness, it would be 
I can 
imagine someone putting all this complica- 
Now let 
us consider how much force there would be 
to such objection. If you have a thousand 1- 
inch holes to bore of exactly (or nearly so) 
the same diameter, it will pay to make a 
reamer rather than bore each to size in the 
lathe with ordinary boring tool. If you 
have a thousand screws to cut with angular 
thread, you must make each fit separately, 
as in boring the holes, but with 


found valuable for future reference. 


tion against square thread screws. 


square 
thread screws, you may take more time to 
get the tool right at first, but when once 
right, like the reamer, it makes the fits for 
you. Then there is the varying diameter of 
an angular-sided thread screw that changes 
the pitch, which is not true with a square 
thread. 
thread screw can be cut so nearly to the 
pitch of leading screw as can be with a 
square thread. Many will make a square 
thread tool as in Fig. 6, which is a top view, 
this unless used on a remarkably good lathe, 
and on short, stiff work, will make rough- 
sided threads, and in case the side angle is 
incorrect, as in Fig. 3, it will make a drunken 
thread of the style shown in Fig. 5, or one of 
Bill Smith’s kind. Bill makes two kinds of 
drunken threads, the other being shown in 
Fig. 4. in which case the top of tool is un- 
like Fig. 6, being parallel sided, the angle at 
left side being caused by the tool having 
negative clearance on that side. 

Bill sometimes has trouble in getting the 
nut to start over a thick thread at end of 
screw, and after passing this thread, having 
it go ‘‘swimmingly.” This bothers Bill 
very much, almost as much as it does the 
lathe tool. 

A large part of the difficulty with square 
thread taps may be avoided by getting them 
of a more uniform pitch, and in slightly 
clearing the sides of teeth. I don’t mean to 


T fail to see how an angular-sided 


file clearance, but such tools are coming to 
be made in factories where they can afford 
to have special machines for this purpose, 
which will do the work cheaply and well. 
Another help is to make the taps shorter, 
and more of them, each with its thread of 
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the same thickness and the same diameter 


at bottom, but an increase in each successive 
Large 
be cutin the 


one in outside diameter. square 

lathe 
with a suitable boring bar, and where this is 
practicable, a 


obtained than with any tap and without 


thread nuts can often 


much better thread can be 
much additional cost. 

In Fig. 7 is shown a section of a nut, 
I think those 
persons who are advocating the abandoning 


slide and square thread screw. 


of square thread screws for such purposes, 
would do well to consider the difference 
in cost between this and substantially the 
same thing, with an angular-sided screw. 

A careful designer will so make things 
that they can be produced without needless 
expense, 

In your issue of January 24th, I notice 
Mr. Powell has said that the only advantage 
the square thread screw has, ‘‘ worth con- 
sidering,” is in less friction than angular 
threaded screws. 

Mr. Powell 
square thread tools as an objection. I 


mentions the weakness of 
have 
had some experience in cutting half V 
threads, and in far, I 


found it a decided advantage to cut down 


every case, SO have 
first with a square thread tool, and then in 
long slender screws, I found I had to be 
very careful in letting the angular-sided tool 
touch bottom at all. In roughing out a half 
V-screw with a square thread tool, it is 


evident that a much weaker tool must be 





POLISHING AND BUFFING FRAME. 


used than in cutting a regular square thread, - 
so the weakness of tool will hardly count 
against a square thread. 

Long screws that are cut in the lathe re- 
quire the use of a follow rest, and the square 
thread allows of the best and greatest sur- 
face to run in the rest. 

The square thread tool takes out a flat 
chip which easily curls up and gets out of 
the way, where the half V takes a trough 
shaped chip that will not curl, and only gets 
out of the way when it has been crushed to 
pieces, so such hard working, 
unless they are only used to cut on two 
sides, the bottom being first roughed out. 
As far as ‘‘take up” for wear is concerned, 
I believe such adjustment would not be 
useful in most cases, were it provided. No 
one expects the fit of nut on cross-feed 
screw of lathe to positively prevent all end 
motion of tool block. I have heard it stated 
that when an ordinary machinist examines 
a lathe, about the first thing he does is to 
see how much backlash there is in the 
screws ; I don’t know about this, but I think 
I do know that one of the last things he 
thinks of in using the lathe is this very 
same. If we were obliged to keep every bit 
of backlash out of such screws we would not 
find time to do much else. 

In your issue of January 31st, Mr. Raylance 
mentions difficulty in cutting screws on 
account of backlash in lead screw nut. I 
think if he had a good carriage properly 
fitted, and of sufficient weight, he would 
not find any difference, however 
backlash there was. 


tools are 


much 
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Very much backlash will cause a loss of 
time and of energy, but a little is always 
found, and is not usually harmful. Coming 
back to the cutting of square thread screws, 
a word about how many tools to use is in 
Some use a rougher and a finisher, 


tool for both 


order. 
while others 
roughing and finishing. 

Bill Smith can cut just as good a thread 
with only one tool as with two, for he would 
not have either of them right, unless by 
accident, and the accident would most likely 


use only one 


fall at the wrong end of the job. It will 
take more time to cut a good screw with 


two tools than with one, for the finisher 
must be fed down slowly or a rough-sided 
thread will be the result, and for ordinary 
work one properly made tool will rough out 
and finish a screw good enough. 

I think most fair-minded mechanics will 
say that there is more than one thing to be 
considered before the good old square thread 
screw is made a thing of the past. 

A MECHANIC. 
—— 
Polishing and Buffing Frame. 

This is a very heavy substantial machine, 
and was designed more especially for bicycle 
manufacturers and the like, where constant 
running and hard work require a very stiff 
frame. 
movable, and can readily be duplicated. The 
top of the yoke can be removed, and the 


The boxes are of cast-iron, are re- 


whole arbor lifted right 
out. It has nickel 

self-oilers. All 
furnished 
with one taper-screw in 
end of arbor. The ar- 
bor is 4 feet long, 14 
diameter in the 
journals are 6 
The 
is 18 inches by 22 inches, 


plated 
machines are 


inches 
boxes, 
inches long. base 
and the machine weighs 
330 pounds. 

It is made by Perry 
Ransom, Oshkosh, Wis. 
—__——__ pe ————_ 
The Steam Engine 
Indicator. 


Harris Tabor, M. E., 
by invitation, delivered 
a lecture before the New 
York Engineers Protect 
ive Society, No. 23, of 
the N. A. S. E., at their 
hall, 8 Union Square, 
East, February 27th, an 
abstract of which we publish as follows: 

If a man with a fair knowledge of the 
steam-engine indicator had been called upon 
to address an audience of stationary engi- 
neers upon this subject twenty-five years 
ago, his task would have been comparatively 
At that time few engineers, in fact, 
few men in any profession or calling, were 
familiar with the construction and functions 
of this little instrument which has done so 
much toward revolutionizing steam-engine 
practice. The occasional expert 
the possessor of an indicator, shrouded his 


easy. 


who was 


profession in such mystery that we laymen 
could only look on with admiration and awe. 
In those days, when an audience could not 
detect truth from quackery, a little knowl- 
edge on the steam-engine indicator and its 
application might pass for volumes. But 
you are not an audience of a generation ago. 
You belong to the closing years of the nine- 
teenth century, and you have kept even 
pace with the designers and constructors of 
steam engines, steam-engine indicators, and 
all that represents progress in steam engi- 
neering. Your care and intelligence in the 
engine room have made steam-engine im- 
provement possible; you are a factor in 
each improvement, without which the en- 
gine builder’s progress would have 
The designer of high-grade 
engines does not now give a thought to the 
attention his engine will 
engine room, for he knows your association 
is advancing with him; he knows that your 
skill as engineers is equal to the best prod- 
uct of his brain, and he knows, moreover, 


been 
much slower. 


receive in the 
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that you are good critics, who will conden 
any device that does not possess merit. T! 
result of this combination of your skill 

intelligence as engineers, with that of t! 
designer, is giving us steam engines to-d 
which are marvels of excellence, but whi 
might prove failures without your skill 
All the elements of stea 
economy, such as high steam pressure, sm 
and liberal 
greater intelligence in the engine room. KR 


the engine room. 


clearance, expansion call f 
cent tests which give a horse-power at 
cost of less than 12 pounds of steam | 
hour, prove that you have supplied th 
intelligence on demand, and you will « 
tinue to respond when demand is made. 
You are as familiar with the history a: 
construction of the indicator as Iam; 
know it in all its various types, its g 
qualities bad. You understand 
manner of taking diagrams, and your ¢ 


and 


perience will readily suggest when the c: 
is about right. Anything I can say to y 
on these points will be ‘‘threshing o 
which I want to avoid. 


The indicator in itself means no more 


straw,” 


the engineer than a pump over a dry wi 
means to a thirsty man. It 
done by this instrument, the lines it mak 
that 
first glance just how much the engine d 


is the wor 
interests us—lines which show at tl 


signer has blundered, or how well he h 
designed. It is of the indicator card and i 
various lines that I shall speak to-night, a 
[ do it with a feeling that to many of you 
shall say very little that is new. 

The area of the indicator card always re} 
resents power developed by the piston « 
the engine, and the weight of steam at th 
terminal or exhaust represents the cost 0 
power. The weight of steam at terminal i 
determined by its pressure, hence it follow 
that the card which contains the 
area within the admission, steam, expansion 


greates 


exhaust and compression lines, with thi 
lowest pressure at the terminal, is our ideal 
card. The conditions in the steam engin 
necessary to secure these results are smal 
clearance, liberal expansion, ample stean 
ports, and quick opening and closing « 
valves. Mr. have had this 
theory in mind when he designed his cek 
brated machin 
more than any other up to that date, con 
tained these features. 


Corliss must 
engine, for his original 


In fact, all improve 
ment on this type of engine, aside from 
better construction, has been in the directio1 
of making cards with larger relative ar 
and lower terminal; it may be said that 
nearly the entire engine trade is now point 
ing in the direction of greater expansion 0 
If we had only expansion to dea 
with, the problem of getting cards wit! 
large areas and low terminals would be com 


steam. 


paratively easy. Unfortunately, too much 
expansion begets that greatest foe to steam 
If it were not for 
the loss from condensation we might get 
almost unlimited expansion in one cylinde: 
and there would be 


economy —condensation. 


no need of steam e1 
gines with two, three, and four cylinders 
When you see a fine diagram like No. 1, and 
you admire the downward curve of the ex 
pansion line, you must keep in mind that 
this represents heat going into work, an 
that the reduction in pressure means pr 
portional loss of heat and cooler cylinder 
walls; you must also keep in mind that thi: 
reduced temperature in the cylinder can b 
restored only by the incoming steam on th 
next stroke, and this means initial condensa 
tion. If expansion in one cylinder is carri« 
too far, the loss from condensation is greate: 
than the gain from expansion. With boiler 
pressures that were common ten years ago 
there was little danger of too many expal 
sions in a simple engine, and when it did 
occur, someone had blundered by orderin: 
too large a cylinder for the work to be don 
The great ocean liners, and the numerous 
large power plants on land which have com 
into existence within the past few years 
have called for greater steam economy 0! 
the part of the engine designer ; and wit! 
this demand came a call for condens« 
power. It was no easy task to encompass 
within the hold of one ship 30,000 bors: 
powers with coal bunkers ample for steam- 
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ug 3,000 miles at a 21-knot pace, still leaving 
wrying capacity for crew and passengers 
imerous enough to populate a small city. 
(here was but one way to get this double 
in of condensed and better coal 
momy, and that was through higher steam 


essure, Which meant expansion of steam in 


power 


re than one cylinder. Here we have, 
it the origin of the compound engine, for 
mpounding with too low steam pressure 
as tried before many of you were born, but 
ie revival of this system. 
If you will look at drawing No. 1, which 
in enlarged diagram froma simple engine, 
ith an initial pressure of 79 pounds above 
ro, or the vacuum line, expanded down 
» 20 pounds, you will see that the steam 
as passed through a range of temperature 
rom 296 degrees to 216 degrees, a change 
f 80 degrees ; now, if you will give your 
ttention to the next drawing, No. 2, which 
s an enlargement of a pair of diagrams 
rom acompound engine, showing the action 
steam through both cylinders, you will 
bserve that steam expanded from an initial 
ressure of 121 pounds to 30 pounds in the 
rst cylinder, with a further expansion in 
he second or low-pressure cylinder to 8 
uunds, giving a 
hetween 341 


hange of 159 degrees. 


range of temperature 
degrees and 182 degrees, a 
It is very evident 
that an attempt to get the same number of 
expansions from a that 


single cylinder 


diagram No. 2 shows, would be attended ” 


from condensation. As 


pressures are 


with serious loss 
used, and the 


number of expansions increased, more cylin 


higher steam 


ders are added for the purpose of keeping 
the range of temperature in each cylinder 
within economical limits. You are familiar 
with triple and quadruple expansion engines; 
these are simply the results of high steam 
pressure, and more liberal expansion. 

Many of you are trying to reconcile my 
statement that our ideal card which 
has the largest area with the least terminal 
pressure, with my later suggestions regard 
I know 
there seems to be a contradiction, but if we 
analyze the compound diagram that dis 
crepancy will disappear. 


is one 


ing the danger of over-expansion. 


The indicator card is a map showing the 
action of steam throughout the whole cycle 
of the piston’s movement. It is a record of 
the steam from admission to exhaust, and 
no card is complete which does not indicate 
every change from the time the steam enters 
the cylinder, or cylinders, until it passes into 
the atmosphere or condenser. In 
a card from a 


engine, we must consider the combined area 


treating 
multi-cylinder expansion 


of all the cards, according to their scale, for 
the power developed, and we must get the 
cost of that power at the terminal of the low 
pressure, or last cylinder in the train ; it is 
at this point that the useful work of steam 
ends, and here we must get our cost. We 
have seen that we cannot expand too much 
in one cylinder without loss, we know our 
only way to further economy is by greater 
expansion, hence our present tendency 
toward higher steam and multi-cylinder en 
gines. 

The engines from which these diagrams 
were taken belong to the slow or medium 
You will see by the rapid fall 
in the expansion lines and the quick rise in 


speed type. 


the compression that the clearance was very 
small, and this small clearance is obtained 
by making the stroke relatively longer. 
Such engines are probably more economical 
in the use of coal than the high speed type, 
with larger clearance, but it does not follow 
that they are more economical when all 
things are considered. Their first 
much greater, to which must be added real 
estate, more foundations and 
venerally a system of countershafts. All 
this means an interest and maintenance 
account, which may be more than the differ- 
in the cost of fuel. Economy cannot 
be gauged from one day’s run, or from the 


cost is 


expensive 


ence 


performance of a week; it should be eal- 
culated after the bills for a year are in, and 
the engine which will furnish the motive 
power for the least cost in fuel, attendance, 
repairs and investment account, is the 
cheaper engine. It is important that the 
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factory wheels turn every day with uniform 
speed, and this should be taken into account 
as well. 

The indicator often makes lines which are 
not such marvels of excellence as Nos. 1 and 
2. The fault is due to bad 
setting or poor valve construction, and it is 
We have 
all seen diagrams with the steam line wavy 
from start 


often valve 


occasionally due to the indicator. 


to finish, and we have heard a 
multitude of causes given for these irregu 
larities. The usual reason assigned is water 
which comes in such volume that its inertia 
carries the indicator piston too far. This is 
all very good for discussion, but the chances 
ure that if water passes in such quantities to 
your indicator, your engine will not escape 
disaster, and as you do not break a cylinder 
head when you get such cards, it is fair to 
assume that these irregularities are due to 
other causes than water. We will consider 
what seems to be the most logical cause. 
Diagrams Nos. 3 and 4 are from high 
speed engines, both taken at a speed of 350 
revolutions per minute. The steam and ex 
pansion lines on No. 3 are about as smooth 
as a draftsman would make them, but these 
You will 
notice that on each of these cards is plotted 
a circle which we will call the travel of the 
crank. Now, what I wish to bring to your 
attention is the 


lines on No. 4 are quite irregular. 


and the 
piston, 


element of 
influence it has on the 


time, 
indicator 
movement. All these 
parts have weight, and consequently inertia. 


spring and pencil 
If their movement is relatively slow, the 
inertia, or tendency to go too far, is slight, 
; but if this 
motion is rapid, or performed in unusually 
short time, the inertia will be 


and our diagram will be smooth 


great, and a 
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THE STEAM 


will be our 


motion of a 


diagram with irregular lines 
The 


engine influences this time, 


product. valve steam 


and in these 
cases before us there is enough difference in 
the valve motion to account for all the differ- 
ence in the lines of the diagrams. 

By referring to the diagrams I will en 
deavor to make my meaning clear to you. 
On No. 8 you will notice that the indicator 
piston begins its upward motion at a point 
marked A on the exhaust line; at this time 
the crank is at A on the circle. If you will 
follow the compression line, and keep the 
crank circle in mind, you will see that when 
the indicator pencil is. at B it has reached 
its limit of upward travel, and the crank has 
passed on to its point B through 92 degrees 
of the circle, or more than one-fourth of its 
entire travel. Here we have a high-speed 
engine, so far as rotation is concerned, but 
an easy speed for indicating, because the 
large clearance and early compression makes 
the movement of the pencil so gradual that 
severe inertia shocks are absent. 

Diagram No, 4 is lettered the same as No. 
3, but note the difference in the location of 
the letters. Compression did not commence 
until the stroke was nearly finished, and it 
rose only a few pounds. Ninety per cent. 
of the upward movement of the pencil is 
represented by a nearly vertical line, show- 
while the 
crank was passing through a very small part 
of its travel. If you will compare the differ- 
ence in the spaces between the letters A and 
B on the two crank circles, you will get a 


ing that this motion occurred 
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fair idea of the difference in the velocities of 
the pencil movement when these diagrams 
were taken. This difference is the measure 
of the disturbance shown in the steam line 
of No.4. In No. 3 you find all the condi- 
tions which insure a smooth card, and in 
No. 4 quite the reverse. 

In your experience in indicating you will 
occasionally get cards from slower running 
engines which show all the irregularities 
found in cards from high-speed engines ; if 
you find violent vibrations in the steam line 
do not condemn your instrument until you 
have carefully analyzed your diagram, and 
when you do make your analysis you will 
probably discover that your indicator has 
had little help from compression, and the 


steam admission was very quick. If you 
study the trade literature of the indicator 
you will find that high-speed diagrams 


published by indicator and engine makers 
are usually taken from compression engines, 
that is the single-valve automatic type 
which has large clearance and early com 
pression. 

One of the most encouraging features in 
the steam-engine trade to-day is the growing 


familiarity of the stationary engineer with 


or 
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ENGINE INDICATOR. 


the indicator. Many of you own instru- 
ments, and the majority of you understand 
diagrams, and can discriminate between good 
Your advice 
often decides the type and size of engine 
purchased. In the larger plants you are be- 
coming the consulting engineer of the estab- 
lishment, all power-transmitting ma- 
chinery is placed in your hands. As you 
attain more knowledge of the theory of steam 
engineering, you will have greater trust im- 
posed in you; you will find the owner of the 
plant quite as willing to unload responsibili- 
ty as you are to take it up, but you must 
be ready for the task before you accept it. 
Your skill and ability mean more than pro- 
motion in the engine room; they touch the 
future of the steam engine. Every refine- 
ment in the steam engine which points to 
economy calls for better care and more in- 
telligent work in the engine room; if your 
association does not advance with the engine 
designer we shall soon reach the limit of 
improvements. 

The problems you will have to deal with 
are none too easy. We can talk glibly of 
250 pounds of steam when the other fellow 
runs the engine, but when we see the gauge 
hand move around to that pressure in our 
own engine room, we begin to look serious, 
and if a few degrees of superheat be added 
to this high pressure, the face will assume a 
still graver appearance. A few weeks of 
experience with stuffing boxes, joints and 
bearings, will furnish ample evidence that 
we have a problem on our bands at last, and 


and bad engine performance. 


and 


OO 
that every-day use of high steam pressure is 
not an all-around picnic. We are drifting 
towards much higher steam pressure, and 
possibly superheat These seem the only 
avenues to the saving of that last quarter of 
a pound of coal which our 


vreat power 


plants are demanding. It is easy to design 
stand the extra strain, 
but to run them is a different You 


will determine the limit of steam pressure in 


engines which will 
matter 
the coming engine. This shows how closely 
your association is identified with the prog- 
ress of the steam engine 

I want tosay a few words to you of the 
three men who have done most to popularize 
Chas. T. 
Porter, the father of our high-speed system, 
Prof. C 
dicator which bears his name, and Mr 
the Buc key e 
Porter 


the steam-engine indicator—Mr 
B. Richards, the inventor of the in 
Joel 
Sharp, president of Engine 


Co. When Mr. 


ments with high speed, there was nothing 


began his experi 


which enabled him to determine the action 
of steam in his cylinder at the piston and 


He had 


no means of determining the size of steam 


rotative speeds he wished to attain, 


all was guesswork 
Richards, 
‘ Richards indicator.” 


ports or pipes required 
He appealed to his friend, Mr 
and the result was the 
that 
was the 


It may be said the invention of Mr. 
Richards 


Watt used a crude form which was modified 


first reliable indicator. 
by others, but the indicator never came into 
extended use until Mr. Richards’ invention 
made its general application possible. It is 
probable that no invention since the time of 
Watt has had such 
fecting the steam engine as the Richards in 
dicator. 


a wide influence in per 
As our engine speeds increased, 
the moving parts in the Richards indicator 
proved too heavy, and it was left to others 
to design lighter instruments. The essential 
features of the Richards—the parallel motion 
and multiplication of pencil movement—are 
retained in all modern indicators. It is only 
fair to say that Mr. Richards, more than all 
others, is the inventor of the modern in- 
dicator. 

Mr. Porter is an enthusiast on the subject 
of steam. He put his whole energy into the 
development of his engine, and the Richards 
indicator. How well he succeeded is best at- 
tested by the fact that high-speed engines 
may be found running in nearly every city 
block, and usually with an indicator cock in 
Mr. Porter's treat- 
ise on the steam-engine indicator has passed 


each end of the cylinder. 


through many editions, and it is still very 
popular. 

All of you who have read the catalog of 
the Buckeye Engine Co. 
very instructive lecture on steam-engine per- 


have taken in a 
formance, and indicator practice, by Joel 
Sharp. You will find evidence of his thought 
on every page, and in every formula for de- 
termining the economy of the engine from 
the indicator diagram. Their catalog issued 
in the centennial year was noted for the in- 
formation it contained ; it was a text-book 
for the engineer and engine buyer. It is 
doubtful if any book has ever been published 
which has done so to educate the 
masses in steam engineering, 


much 
and to make 
There are 
many here to-night, I with the rest of you, 
who can trace our first real interest 


the use of the indicator general. 


in the 
steam-engine indicator, to the catalog of the 
Buckeye Engine Co. For this we must hold 
in grateful remembrance the name of Joel 
Sharp. 





> 
All War Requisites Furnished. 


Proprietor of Iron Works—If I understand 
you correctly, you wish to place an order 
for armor plate that no cannon 
pierce. We are turning out that 
thing every day, and—— 

Agent of Foreign Government 
misunderstand. 
manufacture a cannon that can pierce any 
armor plate. 

Proprietor—Certainly, sir. We are doing 
that kind of thing every day.—Chicago 
Tribune. 


shot can 
kind of 


No, you 
I wish to know if you can 





ape 
The talk of a combination of sewing ma- 
chine manufacturers is again revived, 
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LETTERS FROM PRACTICAL MEN. 


Computing the Horse-power of an 

Engine. 

Editor American Machiniat : 

In addition to the articles which have ap 
peared on figuring the horse-power of an 
engine the following is offered as a simple, 
easily-remembered method which has been 
useful to the writer: 

Squaring the cylinder diameter in inches 

d*® 


and dividing by 2 (5 


~ 


) gives the I. H. P.., 


neglecting piston rod, at 40 pounds M. E. P. 
and with 525 feet piston travel. 

Many engine builders base their commer 
cial rating on 40 pounds, and an average pis- 
ton speed is, perhaps, not far from 525 feet. 
Starting from this formula our slide-rule 
friends can get the horse-power at any speed 
with a single setting. 

Take the case supposed by Mr. Nickel, in 
your issue of January 31st, an &-inch cylin 
der, 40 pounds M. E. P., and 200 feet piston 
x 8 
9 


8 
travel, 2 


= 82, the horse-power at 525 


feet. Set the runneron rule to 8 on D, draw 
slide to the right till 525 on B stands under 


82 on A, then over 200 on B is the 12.2 
horse-power given by Mr. Nickel, and over 
any other speed on £# is the corresponding 
Notice also that on the 
runner at B is 1,050. This 1,050 then becomes 


horse-power on A, 
the horse-power constant used in the follow 
ing rule for any engine: 

Al 

ad Set 1,050 


o| | 


D | Over cyl. diam. | 


| Find H. P. at 40 lbs. M. E. P, 
| On any piston speed. 


To modify this result for any other M. E. P. 


than the 40 pounds which is most used : 


C | Set 40 | Under any M. E. P. _ 

> |On H. P. given above. | Find corresponding 

D| H. P. 

To get piston speed ‘‘ Pickworth’s Manual 

of the Slide Rule” gives 

C Set 
Stroke in inches. 

D\| On6 | Over R. P. M. 


| Find piston speed in feet. 





New Britain, Conn. Rosr. 8. BRowN. 


Weight and Mass. 
Editor American Machinist : 

Observing the communications in the 
AMERICAN MACHINIST on weight and mass, 
it may not be out of order to call the atten 
tion of your readers to an admirable text 
book of ‘‘ Elementary Mechanics,” by Prof 
E. 8. Dana, of Yale. I recommend it Ist, 
because it may be read by anyone whose 
mathematical training is limited to algebra 
and trigonometry, and 2d, because there is a 
large number of exercises arranged at short 
intervals. By solving these problems the 
student may easily convince himself that he 
has mastered that part of the subject which 
he has studied, the answers being given at 
the end of the book. 

This volume certainly fulfills the promise 
of the preface, viz., ‘‘ to present the funda- 
mental principles of the subject in logical 
order and in as clear, simple and concise a 
form as possible, yet without any sacrifice 
of strict accuracy.” 

It is published by John Wiley & Sons, and 
costs $1.50. FREDERIC R. Honey. 

New Haven, Conn. 


The Best Engine Setting—Referred to 
Our Readers, 
Editor American Machinist : 

The writer lately set four 250 H. P. en- 
gines ; the owner required them to be set 
in cement, that is, the engines being set in 
line and leveled up by wedges, then a 
mixture of equal parts of cement and sand, 
with water to make a free flowing solution, 
was poured under, filling all the bolt holes, 
and also under the engine; As it set, the 
cement would shrink away from the iron, 
causing considerable trouble to follow and 
fill it up. 

I have always set engines in sulphur, be- 
lieving it to be easily applied, solid and 
durable. I am informed that oil gets into 


AMERICAN 


the sulphur, and causes it to disintegrate 


and crush out, while cement will not do 
this. Will you please inform me what is 
the latest and best practice? Some other 


in the same place, 
of 


ammoniac and iron filings was forced under 


engines were being set 


and after leveling, a rust joint sal 


the frame 


Please give me a comparison of this 
method with the others. 
Can you inform me what are the in 


gredients used in making the surface of fine 
paper, such papers as use ‘‘ kaolin” 
Sam’. T. WILLIAMs. 


as a 
filler or base? 
Baltimore, Md. 


A Milling Machine Feed Screw Nut, 
Editor American Machinist : 


With great interest I have followed the 
comments on milling machine feeds in re 
gard to ‘‘ with or against the cutter.” Of 


the different suggestions to take up the lost 
motion in the feed screw, and especially in 
the worn part of it, I like Mr. Bauer’s de- 
vice described in your issue of February 21st, 
best, though it evidently throws the screw 
slightly out of alignment and causes a con- 
stant friction in the nut. 

About a year ago I devised an arrange 
ment, which is, in principle, very similar, to 
Mr. Bauer’s, but does not impair the align 
ment of the screw, and properly adjusted, 
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so well defined by Mr. Oberlin Smith in your 
issue of February 14th. 
H. DRESEs, 
Chief Draftsman, 
The Lodge & Davis M. T. Co 





Cutting Pipe Threads, 
Machinist: 
In your issue of January 3ist, is a letter 


Editor American 


from me on the above subject, which has 
evidently been modified by some wielder of 
the blue pencil, in such a way as to make it 
say things which I never intended to say. 
The idea that I meant to convey was, that 
we took the die stock spoken of, and placed 
it on the end of the pipe, in position to cut 
the threads, the same as though we were go 
ing to turn it by hand, but instead of doing 
so, we fed the carriage, steady rest, and pipe 
with the die stock placed upon the end of it, 
up to the head stock, until the bolts on the 
die stock engaged with the slots on the lathe 
We then started the lathe, and 
fed the pipe in to cut the thread. Though this 


face plate. 


is what we actually did with the job, it is 
that it be 
from the letter as it appeared. 

W.H. WAKEMAN. 


evident would not so understood 


Boller Explosions, 

Editor American Machinist : 
Every month brings us tidings of a large 
of 


plosions, of greater or less 


number boiler ex 


violence, according to 











Wy circumstances, and in a 

ANNAN ~ majority of cases, one 

qt WE ay 3) 7 or more persons are 

Was < as ’ killed, and others maimed 
RNC 96° > CoA ;, for life. 

wo 2K scree Ma eI) Sometimes a reason is 

‘ om. given for the failure of 

‘ the boiler, and sometimes 

2 none is mentioned, but 

ul als’ dount. eae 7 42 very many times we are 

A --- told that the water was 





- Taper 


4 foot 


Lock ser. for slide F 





allowed to get low, the 
became over 
the 


water supply was turned 


plates 


heated, and when 
on, steam was generated 


faster than any safety 
valve could take care of 
in it (although no one ever 
the gauge indicate 


it), and finally the sheets 


sees 


> Aut. stop 





a 


part, and all is ruin and 


on! ' disaster. Now the point 








| 
MILLING MACHINE FEED ScREW 


causes no undue friction in an evenly worn, 
or new screw. 

In the inclosed blue print, A represents the 
saddle for the table, with nut B all in one 
piece. In the recess J, is placed the nut C, 
having a working fit between the reinforce- 
ments @ b, to keep it from turning. The nut 
is beveled off at one side, and between this 
bevel and a shoulder formed by the saddle, 
fits the wedge D, which has an oblong hole 


to let the screw pass through. It is obvious 


that by pressing the wedge between the 
nut and shoulder, the lost motion in the 


screw will be taken care of at the two out- 
side faces of the fixed, and loose, nuts. The 
adjustment of the wedge is done by screw F, 
spring e, and plug d, accessible from the out- 
side of the saddle. As the plug is guided in 
the saddle, and counterbored into the wedge, 
The 
angle of the wedge is chosen 13 degrees, so 
that, above the friction, only a small lateral 
component of the end thrust of the feed 
screw, is exerted on the wedge. The spring, 


the latter is prevented from turning. 


butting against the wedge, is comparatively 
strong, so that under ordinary circumstances 
it holds the nut in place without being com- 
pressed, and only comes in play when the 
less worn parts of the screw pass the nuts. 
Each nut is 8 inches long to have ample 
wearing surfaces. 
The works in 

chines, very satisfactorily. 


device more than 25 ma- 


The feed screw thread is of the square 
form, which I prefer where absolute align- 
ment is necessary, and for all other reasons, 


that strikes me as being 
American Machinist : 


rather curious, is this: A 


few years ago someone 


Nort. ' 

whose name I have for- 
gotten, conducted a series of careful experi 
ments in order to find out whether a_ boiler 
would explode under such circumstances, 
The _ boiler experimented 
fired up in the usual way, and 
then the water was allowed to get low, and 


or not. to be 


on was 
as the fire was kept burning, the plates soon 
Water was then pumped 
This 
tried several times, the water being pumped 
in slowly at times, and rapidly at other times, 
when the sheets were red hot, and when they 


became very hot. 


in, but no explosion followed. was 


were only well warmed up, but in each case 
the result was practically the same, namely 
the sheets were bulged, warped, and twisted, 
but no explosion took place. 

If boilers are so frequently exploded in 
this way, in daily practice, why is it that the 
results could not be obtained when 
every effort was made to produce them? I 
wish that some of our friends would explain 
this mystery to us, for up to date I have 
been unable to understand it. I was particu 
larly impressed with the fact that for some 
time after the publication of the results of 


same 


these tests, we read but little about boilers 
exploding from low water, but as time 


passes on, this cause is assigned in more and 
more cases, until it it would 
soon be the universal reason given for these 


appears as if 


disasters. 

It seems very strange that if this lack 
of water, followed by an abundance of it, 
is so sure to cause an explosion in prac 
tice, that it produced 
when 


the opposite result 


someone was there making obser- 
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vations and prepared to report what t 
place. 
Will someone please explain ? 
W. H. WAKEMAN 


The Proposed New Screw Thread, 
Editor American Machinist: 

I have read in your issue of January 24 
of the proposed Powell thread, with inte: 
for I think it will be 
superior in strength, at least. Butin reg 
to cutting, I find it a little bit harder to 
a smooth job, in iron or steel, at least v 
what little experience I have had. 

In 


and approval, 


to the clearance of a 
thread tool having to be so much, I h 
found that by finding the angle the thr 


will be, and making the tool with the sa 


regards squ 


angle, you have as heavy a tool asa cuttil 
off tool. Of course, it will take a little wi 
and figuring, and neither can you cut 


right-hand, and a left-hand thread, with 1 
sume tool, but the tool will be much strong: 
especially with a coarse pitch. 

Again, to the 
course it can be fitted more accurately, a 


new proposed thread, 
will be very much stronger. 

I had an 
screw jacks, to take the place of some o 
thread. They were 
inches in diameter, and 4 pitch. They h 


occasion to make ten 8&-in 


ones with square 


trouble with them, on account of the threa 


. Stripping. 


The foreman said he wanted to try son 
other thread, so I proposed the regular wor 
thread, and | told 
make them, That was over a year ago, an 
to th 


so I guess they are doing goo 


was to go ahead, ap 


they have not been brought back 
shop since, 
work. 

I made them the full worm depth, so « 
course I had a little trouble, as the point o! 
the tool But Mi 
Powell’s proposed thread, the point of th 
tool will be .015 wider, and that helps con 
siderably in the strength of the tool. 


Chicago, Ill. C. F. ENGLEBERT. 


was very small. with 


The Proposed New Screw Thread. 
Editor American Machinist: 

Having noted with considerable interes 
the articles in relation to ‘‘The Proposed 
New Thread,” in your 
January 3d, and 24th, and knowing of th 


Screw editions of 
a ‘screw 
to 
following, as it may be of interest to you: 

The 


made in 


use of of this kind somewhat pre 


vious any date mentioned, I send the 


screw thread above referred to was 


our works in 1888, and was de 
signed and made by Mr, E. W. Fawcett, and 
Mr. E. A. Benedict, and differed from Mr 
Powell's thread only in the angle, which 
was 30 degrees, instead of 29 degrees, a dit 
ference which would be very slight in any 
this Thre 


different threads were made, and used, and 


practical working of screw. 


have been in constant use ever since, with 
the most satisfactory results. 


The screws made were as follows: 


1,7,’ outside diameter, 4 threads, 
113" outside diameter, 4 threads, 
133’ outside diameter, 3 threads, 


and were cut, with an adjustable die, with 


out any trouble, and made an excellent 

screw, and, as it seemed to us, a_ perfect 

thread. 

the nut, as sug 

gested by Mr. Powell in his recent papers. 
W. H. Mouton, 


Supt. The Deming Co. 


Clearance was allowed in 


Salem, Ohio. 


Strains in Fly-wheel Arms, 
Editor American Machinist : 

The bending strains on fly-wheel arms, 
due to accelerating or retarding forces, can 
be calculated by methods identical with 
in the calculation of 
in a beam with fixed ends. 

In Fig. 1, o is the center of the wheel, and 
o 8 the arm, neglecting the hub. The origi 


those used the stresses 


nal position of 8s is at 7, but the rim has 
moved through an exceedingly small dis- 
tance, represented, much exaggerated, by rs. 
the arm to be of equal 
through its entire length, then it is evident 
that it will be bent as shown in the figure, 


Assume section 


» th 


FOO 


, and 
. Mr 
vhich 
a dif 
) any 
Phree 
|, and 
with 


with 
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erfect 
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with 
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origi 
m has 
] dis 
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ection 
vident 
igure, 
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that there will be a point of inflection 
ewhere between 8s and 0, say at p. If we 
locate this point the problem is solved, 
then the arm may be considered as two 
ns fixed at o and ¢ respectively, with 
r free ends meeting at p where the load 
upposed applied. Draw tangent at p 
<ing an angle g with the straight line o s, 
let » be the angle between the original 
| new position of the arm. Let ¢ be a 
stant factor depending on the external 
iding force, the moment of inertia of cross 
tion and the modulus of elasticity of the 
terial; then 


g=ca®* —v,qg=cb*, and 


a" n * c 13 e },8 
m+n _ geat +i 
a a 
3 }8 
= 26¢ a + ‘ . 

a 
From these equations we get by common 
rebraad = 2). That is, the bending strain 
s will only be half the bending strain at 0 
will not do to neglect the angle @ as 





Mr. Kerr has done in your issue of Febru 
iry 28th. It is true that this angle is very 
small, but the angle of deflection of the arm 
is also very small, and if ‘we neglect such 
deflection we at once assume conditions 
which would make any bending strain im 
possible. Small quantities can only be neg 
lected when they are small compared «with 
other small quantities which form principal 
factors in the calculation. Mr. Kerr's con 
clusion that the bending strains at hub and 
rim are equal is therefore not correct. 

Mr. Jones assumes that in the limit the 
bending strains at o and 8 are proportional 
to the angles between normals to the section 
of armand line of displacement ¢ s. 

This is a false assumption, and Mr. Jones: 
result is therefore not correct. 

If the arm is tapered toward the rim the 
point of inflection will be nearer the rim, 
ind if we assume 
some deflection of , 
the rim the point | \ 


will move. still . 
further out. <A 
tapered arm is 
evidently the | 
right thing. 
By assuming a 
uniform taper to 
the arm and tak 
ing the hub in con 





sideration a cor- ce 
rect formula may 1 
be worked out ad 
for the — strains, : Foe ere 


but it would in Fig. 2 
volve some in- 
tegration, and a good deal of algebra. 

The correctness of my analysis cannot be 
disputed without questioning the theory 
upon which all calculations of transverse or 
indirect strains are based; but I do not ex 
pect that any of the parties in the contro- 
versy will admit this, for our results do not 
agree. Who will decide in this matter ? 

I think the arms are made heavy at the 
rim to insure a good casting, for it is gener 
ally considered better to have all adjoining 
parts of a casting of as nearly uniform sec 
tion as practicable, so that one part shall not 
cool much earlier than the other. The de- 
signer will rather be sure to have the casting 
come out right than to take his chances and 
possibly lose part of the pattern. But is 
there any safety in heavy arms as far as the 
soundness of casting is concerned ? 

I have seen pulleys with very heavy arms 
cracked at the rim, presumably because the 
hub was too heavy, and in cooling drew the 
arms away from the rim, and I have seen 
pulleys with very light arms come out 
sound, 
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The effect of gravity on a body suspended 
by a string is directly as the sine of the 
angle of deviation from the plumb line, not 
as the versed sine, as Mr. Porter hasit in your 
issue of February 28th 

Let a(Fig. 2) be the point of suspension, and 
let the body be moved to d. Then if the 
weight is represented by the line a 6, abe 
will be the triangle of forces, and we hage 
6 ¢ representing the effect in the direction of 
motion; that is, the sine, or, for small devia 
tions, the are is directly proportional to the 
effect of gravity. J. BEGTRUP. 

The Proper Method of Projection, 
Editor American Machinist : 

Having read with pleasure the recent 
articles in your paper on projection of 
drawings, I beg to submit the following for 
the consideration of your readers, in defense 
of the method generally used in this section. 

Assume a sheet of paper to be cut and 
folded into the form of a cube, and inclos 
ing the object to be represented. On each 
face of this cube is drawn the view of the 
inclosed object that is presented to that 
face, as shown in Fig. 1. 

Now, if the sheet be unfolded, the views 
will be found arranged in the order shown 
in Fig. 2, and as recommended by Mr. 
Hund. 

It will be readily seen that a drawing 
projected in this manner has merely to be 
folded between any two views, to place the 
various parts of those views in their proper 
relative position, and to decide any question 
that may arise as to location. 

GeO. A, FATRBANKS. 

City Engineer’s Office, Watertown, N. Y. 

inicnsnceelg iinet 


Lectures on Electricity. 


Prof. Francis B. Crocker, Professor of 
Electrical Engineering, School of Mines. 
Columbia College, New York, will com 
mence the evening of March 21st, a series 
of six lectures on ‘* How Electricity is Now 
Being Utilized.” The lectures will be de 
livered on successive Thursday evenings, 
beginning with the date above named, in 
Room 11, Library Building, Columbia Col 
lege. The special subjects to be considered 
are : 

** How 


Stored.” 


Electricity is Generated and 


Alternating Currents.” 
‘How Electricity is Used for Lighting 
and Heating.” 
“The Electric Motor and Its Use in 
Transmission of Power.” 
Electric Railways.” 
‘The Telegraph and Telephone.” 
They will be illustrated both by drawings 
and working apparatus so far as possible. 
We are 


gives his services free in these lectures, and 


informed that Professor Crocker 


that the tickets, which are sold at $5 each, 
for the course, are intended to cover only the 
incidental expenses of the lectures, which 
are intended especially for engineers, lawyers 
and business men who feel the need of some 
knowledge of the recent progress in elec 
tricity. 
ee 


Day’s Work of the Average Workman. 


According to Professor Thurston, a day’s 
work, even for the average workman of full 
working power, varies greatly with the 
nature of the work and the method and fa 
cilities of its performance, and the same is 
true of the horse and other animals, but 
usually in less degree. The most powerful 
horses may be expected to develop, as an 
average, two-thirds of a horse-power for 
eight hours a day, 12,000,000 foot-pounds 
per day, very nearly, under favorable cir 
cumstances. The work of a man is variously 
given by different writers, but it is usually 
stated to be not far, at best, from 2,000,000 
foot-pounds per day in the tread-mill, as- 
cending mountains and stairways, when his 
own weight is the useful load, and carrying 
burdens on a level. Weisbach gives as maxi 
mum figures 1,935,360. Rankine gives 
2,088,000, while Ruhlman states the work of 
a Prussian soldier, carrying a knapsack and 


other accoutrements weighing a total of 64 
pounds, as about 3,000,000 foot pounds. We 
may safely take 2,000,000 foot-pounds per 
day as a figure to be compared with the 
10,000,000 foot-pounds of energy supplied 


Fig. 1 


ime in Machinist 


Fig. 2 


PROPER METHOD OF PROJECTION. 


and as giving a fair maximum for the effi 
ciency of the animal considered as a prime 
motor. It is 0.125 horse-power for eight 
hours, 0.04 for the day. 
saiietateiiil tiie 
The Good Old Times in lron Manufac- 
ture. 

In discussing Mr. John Fritz’s recent 
paper on the ‘Early Days of the Iron 
Manufacture,” read at the Bridgeport meet 
ing of the American Institute of Mining En 
gineers, Mr. E. C. Pechin said : 

For many years Mr. Hughes Oliphant 
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He replied : ‘‘ We made our iron into nails, 
rods, and kettles, hauled them 12 miles 
over to Brownsville, on the Monongahela 
River, loaded them into flat boats, and 
floated them down the Ohio, swapping our 
wares for whiskey and rum. At New 
Orleans we exchanged these for sugar and 
molasses, which we sent by sea to Baltimore, 
and there we swapped again for groceries 
and dry goods, which we hauled in Cones 
toga wagons over the mountains, 300 miles, 
to our furnace.” 

In these days this would appear to be 
making iron under difficulties. It is a note 
worthy fact that in those good times there 
was ‘‘ free and unlimited” coinage of silver 
dollars. 


—-_>- 
New Independent Chuck—Face Plate 
Jaw. 


The accompanying engravings illustrate a 
new independent chuck, especially designed 
for heavy work, and to stand rough usage. 
The main features are the same as the regu 
lar ‘‘national” independent chucks; the 
braces of the shell are increased in number, 
adding greatly to strength, without unduly 
increasing weight. The face of the shell is 
also thickened, and the depth of the chuck 
increased 

An important novelty is the dishing of 
these braces, enabling the chuck to be 
mounted close to the bearings of the lathe, 
thus giving the least possible overhang. 
The screw heads are also recessed, so that 
the workman can stop the chuck by the 
rim without injuring his hand. This chuck 
is fitted with the reversible jaw, which has 
been previously described. 

The principal dimensions of the 12° size 
are Actual diameter of chuck, 128" ; act 
ual swing of chuck, with jaws fully ex 
tended, 144 
34°: distance between seat and face of 


chuck, 2,° 


; depth of body at outside rim, 


thickness of front of shell, ts j 


largest work it will take, 128 smallest 
work it will take, ,% 

It is now made in three sizes, 12", 18” 
24", the latter only to order, by William 
Whitlock, 89 Cortlandt street, New York 
City, and is styled ‘‘ The Western National 
Independent.” The new 
face-plate jaw is by the 
same manufacturer. This 
jaw carries the regular 
“national” solid jaw, and 
is made in 8°, 10’, and 12” 
sizes, to take the place of 
the larger and more ex 
pensive chucks, where the 
character of the work will 
permit of their use. 

: e@ipe 
Navy Yard Notes. 


A large increase in the 
force of employes is ex- 
pected in the Steam Engi 
neering Department at the 
Brooklyn Yard; the cruiser 
“Chicago” being booked 
for a new set of engines 

These changes in the pro- 
pelling machinery will also 
affect the construction 
branches, as a considerable 
amount of tearing-out work 
will necessarily have to be 
done on the hull. 

The ‘‘ Lancaster” is hav- 
ing her ancient battery 
changed for a modern type, 
and after refitting will be 
used for training purposes. 

The battleship ‘‘ Maine” 
is under the shears, and 
the monitor ‘‘ Puritan” is 
in dry dock. 


New INDEPENDENT LATHE CHUCK. 


operated a small charcoal furnace and mill 
at what is now Fairchance; in Fayette 
County, Pa., at the foot of the Allegheny 
Mountains. 

He told me that early in the century he 
ran for eighteen months, and in that time 
I said to him: 
‘*How under heaven did you manage ?” 


saw only $10 in money. 


—— - 

It is said F. Allard, a blacksmith living at 
Levis, Canada, has discovered a method of 
hardening aluminum, by which it is given 
the resistance of steel, or nearly so, without 
altering its specific gravity materially. It 
is said that he has made cannons out of this 
hardened aluminum, which have stood se- 
vere tests successfully, 
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Some American Rascals. 


We publish elsewhere in this issue a letter 
from one of our friends, who having been 
victimized by a rascal, is public spirited 
enough to take some trouble to warn his 
fellow-manufacturers, that they may profit 
by his experience. 

It may be proper to add that there seems 
to be at present something of an epidemic of 
swindling, by methods which concern our 
readers and friends especially. The 
pressible Fink is again abroad with his lubri- 
cating mixture. He still has his numerous 
and bogus testimonials, he is still in a hurry 
to make a sale of his receipt, and catch a 


irre- 


train, and in some recent instances he has 
heralded his appearance by a telegram, 
which he evidently thinks is impressive and 
helps to explain his haste. 
that we know of he recently got into estab- 
lishments where there men who re- 
membered our exposure of him a number of 
years ago, and his reception in these establish- 


In two instances 


were 


ments was, of course, not to his liking; his 
chagrin at this, combined with the effects of 
too liberal potations, having caused him to 
make a rather ungraceful exhibition of him- 
self at the depot in an Ohio town, while 
waiting for the train he had been in such a 
tremendous hurry to catch. In establish- 
ments where there are readers of the AMERI 
CAN MACHINIST he is not successful, but 
other establishments must probably be vic- 
timized by Fink, in addition to the other 
burdens they impose upon themselves. 

Another game of another swindler is to go 
toa shop and claim to be a ‘‘reporter” for 
the AMERICAN Macuinist. A man made 
this claim in a machine shop in New York 
City recently. At this writing his scheme, 
whatever it may have been, has not fully 
developed, and his special object in claim- 
ing to be an accredited ‘‘reporter” of this 
We employ no 
‘* reporters,” though, of course, it frequently 
occurs that mechanics visit shops for the 
purpose of making investigations for us, or 
with a view to preparing contributions for 
our columns, and this of itself should not 
excite suspicion; but where there is any 
reason to suspect anything the 
visitor, if unknown, should be easily able to 
give a satisfactory account of himself. 


paper is, unknown to us. 


wrong, 


——_-+-ae—_—_——_ 
Cruisers Versus Armor Clads. 


The naval actions in the far East have been 
made much of by the champions of the light 
cruisers, as tending to condemn heavily ar- 
mored vessels—the sinking of what were pop- 
ularly looked upon as invulnerable iron clads 
being hailed as proof positive that the regu- 
lar line-of-battle ship is too unwieldy for the 
rush of a modern engagement. 

It matters little, seemingly, to the friends 
of the ‘‘ paper shell” that the Chinese were 
utterly incompetent—that instead of. forming 
into proper shape to allow their batteries 
full play they huddled together like a flock 
of sheep, ‘‘ each behind the other,” while the 
methodical Japanese circled around and 
planted shot, shell and torpedoes without 
receiving any very great damage in return. 

The fact that trained athletes have been 
floored in street melees is no reason why 
men should not cultivate their muscle for 
rough encounters, and on the same line of 
argument the torpedoing of a poorly han- 
dled armor clad is no proper grounds against 
fitting naval vessels for regular stand-up 
hard fighting. 

Had the Chinese fleet been properly 
massed in the battle of the Yalu the fire of 
their heavy guns could have been concen- 
trated upon any vessel of the enemy that 
sought to approach—in such a way that tor- 
pedoing would have been almost, if not en- 
tirely, out of the question. 

About the only ‘‘lesson”’ that can be 
learned from the war is the one that, seem- 
ingly, has to be beaten into every generation 
by means of humiliating defeat, which is that 
men, and not materials, are the only safe de- 
pendence in an emergency. 

The finest ships and the most effective 
guns, whether they be of light or heavy 
type, are absolutely useless unless there are 


skilled and energetic men to direct and carry 
out the operations. 

The work of 
be properly appreciated by 


the Japanese has 
the world at 


vet to 


large. 

But a generation removed from semi-bar 
barism, these pleasant-mannered people have 
fearlessly embarked upon an enterprise that 
the older civilized nations would have scoffed 
at as impossible of success, and without any 
of the fuss and feathers so characteristic of 
communities when fired by patriotism and 
the lust of conquest, have thrashed the Chi- 
nese dragon as seldom a nation has been 
thrashed before. 

The Japanese have long been known as 
adepts in the lighter arts, but it has been a 
great surprise to all outside of the Island 
Empire that such inoffensive people could 
rise to the stern duties of military opera 
tions, and, taking the modern engines of de- 
struction that have been so few years in 
their possession, change at one skillful stroke 
the current of the history of the East. 

The Japanese have not yet reached that 
state in which the directing of armed forces 
in battle depends upon amateur construc- 
tors, chemists and astronomers, asis the case 
with many more advanced peoples. 

The and 


East have been hands 


the 
of men who 


victorious army 
in the 


used the weapons placed at their command 


navy in 


to the best advantage. 

Instead of officering their ships and land 
forces with scientists fresh from the observa 
tory, laboratory or college—men in touch with 
the common-sense principles of handling dis- 
ciplined bodies to the best advantage have 
been given full sway, and the results have 
been such that the self-styled ruling pow 
ers stand in fear and trembling lest the vic 
torious islanders turn their arms against the 
Occident in the near future. 

Instead of being carried away with suc 
cess the Japanese are methodically strength- 
ening their position at home by erecting 
great iron works and factories for the build- 
ing of ships, guns and all appliances, both 
for war Railroads for military 
purposes as well as for advancing commer- 


and peace. 
cial interests are under way, and those al- 
ready in operation are being improved. 

At the present rate Japan will soon be able 
to supply herself with whatever is needed 
for her further advance in the arts and sci- 
ences, or for aggressive or defensive military 
operations. 

a 


The “ Kearsarge.” 


Considerable pressure is being brought to 
bear upon the Navy Department to have 
one of the proposed new battleships called 
after the famous vessel 
upon Roncadore reef. 
tating the matter are doubtless actuated by 
patriotic motives, and believe that the hoped 
for action of the department will serve to 
keep alive the interest that attaches to the 
ill-fated conqueror of the ‘‘ Alabama.” But 
the best intentions, unless bolstered by a 


whose bones now lie 
Those who are agi- 


certain amount of hard common sense, are 
liable to lead to results diametrically oppo- 
site to those we fondly desire to bring about, 
and before our officials yield to the public 
clamor, the matter should be carefully con 
sidered, both from a practical and a senti- 
mental standpoint. There have been several 
vessels in our navy that carried the appella- 
tives of others gone before, and in every 
instance they have looked upon as 
standing nuisances, conducive to innumera- 


been 


The reason for this 
is that all references, official communications, 


ble petty annoyances. 


orders, plans and specifications, appropria- 
tions for repairs, etc., etc., must have a 
qualifying adjective or a distinguishing 
numeral carefully attached, as otherwise the 
question will at once arise as to whether the 
original or the later vessel is meant. A name 
is intended as a distinguishing characteristic, 
and as such should not require either prefix 
or appendage, and whereas the mention of 
the old man-o’-war now brings up a mental 
picture of the events in which she won re- 
nown, ‘‘ New Kearsarge” or ‘‘ Kearsarge 
No. 2” would simply call forth profanity 
from healthy-minded men, at the stupid want 
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of appreciation of effects of those who mig 
be responsible for the sacrilege. 

The ‘‘ Kearsarge”’ is gone, lost throu 
scientific seamanship, combined with a 1 
sense of personal responsibility on the p 
Let 
with the halo of romance, undimmed by 
juvenation into modern form. 

A Revolutionary soldier, armed with 


of her commanding officers. her 1 


Gatling gun and Borchardt repeating pist 
or Achilles in twentieth century cutaw 
upon a New Yor 
policeman, would scarcely be less calculat: 
to revive the heroics than would t! 
attaching of the name of the old sloop 


using moral suasion 


past 


war to a mass of Harveyized armor, rapi 
fire guns, and twin or triple propellers. 
— sae 


Death of Frederick E. Sickels. 


A press dispatch from Kansas City, M 
announces the death at that place on Mar 
8th, of Frederick E. Sickels, the famous i: 
ventor of the Sickels cut-off valve mecha: 
Mr. Sickels died sudden 
in his office, and at the time of his death w 
engineer of a Kansas City water compan 
He was born in Camden, N. J., 
years ago, and though possessing very gre 


ism for engines. 


seventy-s 


ability as an inventor, died a poor mar 
His legal contest with Geo. H. Corliss, ov: 
the patents on cut-off mechanisms for stea: 
valves, was one of the most notable trials « 
that nature ever held in this country, and r 
sulted in a victory for Corliss only by a ver 
narrow margin, there being many who belie 
that Sickels actually anticipated Corliss; an 
it is not at all improbable that if Sickels’ pat 
ent had been properly drawn (as it ought 
to have been), he would have won the casi 
This is disputed, but is, nevertheless, th: 
opinion of men conversant with such mat 
ters who have studied the history of the casi 
Among the models which he exhibited at 
the exhibition of 1876 was one of an engin 
which he had compounded for some parties 
in Glasgow, Scotland. This engine 
quite complicated as to its valve gear, but it 
operated with an economy which was con 
sidered wonderful at the time, and in ex 
plaining the model to a well-known engineer, 
Mr. Sickels said that Mr. John Elder and 
Mr. Napier, and some of the cther famous 
marine engineers of Glasgow came to see it 
and he 


Was 


said he ‘‘supposed they concluded 
that if a compound engine with all that 
stuff would work as well as my engine did 
one a great deal simpler would work better 
and so they all went to work building com 
pound engines.” 

Mr. Sickels exhibited at Philadelphia th« 
This 
axes 
were at right angles, and their pistons wer« 
connected to a common crank, but the 
not operated by the engin 
itself, as is usual, but were actuated by a 


first steam steering engine ever made. 
engine had two steam cylinders whose 


slid 
valves were 


hand wheel similar to an ordinary steering 
wheel, so that the engine could be stopped, 
started, and made to run in either direction 
fast or slow, by turning this wheel by hand. 
For many years Mr. Sickels was associated 
with the late Edw. 8. Dickerson, who won 
several suits for infringement of the Sickels’ 
patent. Dickerson & Sickels 
vs. The Bay State Steamboat Company was 
famous. The firm designed and built a very 
peculiar pumping engine for the city of 
Detroit about 1860, which was a total fail 
ure, more from imperfect proportions and 
faulty details than any other cause. 

Mr. Sickels designed and erected the en 
gines of the U. 8S. Frigate ‘‘ Pensacola,” and 
in the early days of the war he was sus 
pected of not being in a hurry to finish the 
engines so that the ship could go into ser 
vice, and to hasten his movements the 
authorities confined him to the engine room 
of the ship, and did not allow him to leave 
until the engines were tested. 

———_ oo ———_ 


The case of 


The use of aluminum for torpedo boats is 
again talked of; Mr. Alfred E. Hunt, of the 
Pittsburgh Reduction Company, being espe 
cially interested in this, and having recently 
expressed himself as hopeful that it would 
be used in some of the recent U. 8S. Navy 
boats provided for, 
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STON ap) 
a ee 


Questions of general interest relating to subjects dis- 
ussed in our columns will receive attention in this 
vartment. The writer's name and address should 
ays accompany the question. Neither correct initials 
location will he published when there is a request to 
it effect. If questions are enclosed with a business 
nmunication, they should be written on a separate 
vet. We cannot undertake to oe in 
ext issue.” This department is usually crowded, 
i questions must wait their turn to be answered. 
either can we undertake to solve mechanical or engi- 
ering problems, and send answers by mail. 














(105) J.EC. C., Dayton, Ohio, asks: Will 

short stroke steam pump deliver as much 
vater as one of long stroke, making the 
ime piston speed? A.—Under a head of 
-olid water on the suction side there would 
robably be no difference, but if the pump 
irew from a lower level the greater propor- 
tionate clearance of the short stroke machine 
vould lower its relative efficiency. 


(106) A. F. W., Whitinsville, Mass., writes : 
Please print a list of books which will prove 
ielpful to young men learning the machin- 
sts’ trade, and who have had no other than 
1 common school education. Many of the 
hooks on mechanics are beyond young men 
who have had limited educational advan 
tages. A.—In our issue of November 22, 
(804, in answer to Question 539, you will 

nd a course of study indicated and a list of 
hooks given which we believe are suitable 
for mechanics. 


(107) E. B. L., Three Rivers, Mich., asks : 
W hat is producer gas? A.—It isthe gasresult 
ing from passing steam and air through a 
bed of incandescent coal. The coal is held 
in a receiver or gas producer fitted with 
suitable grate bars and other attachments 
which will maintain the proper incandescence 
of the fuel bed. The quality of this gas 
will depend on the quality of coal used and 
the conditions of manufacture. When air 
alone is passed through the incandescent 
fuel the resulting gas is termed “‘ air gas.” 


(108) J. S., Philadelphia, Pa., writes: 
Please give a list of good books suitable for 
« young man who has worked about three 
years at the machinist trade; also state 
where these books can be obtained. A.—It 
is difficult to recommend books to persons 
without being acquainted with them, or 
knowing how much of an education they 
have had. You will find a course of study 
indicated in answer to Question 539 in our 
issue of November 22, 1894, with a list of 
books required ; from these you can make 
your own selection. 


(109) J. G. G., $8. Lake Linden, Mich., 
writes: Please inform me what is a hydrok- 
meter, how is it constructed, and how is it 
attached? A.—It seems to us that you have 
not spelled the name correctly; we presume 
that you mean ahydrometer. The hydrom- 
eter is simply a floating body used in find- 
ing specific gravities. Its construction de 
pends on the principle of flotation; it gener- 
ally consists of some buoyant body, as 
hollow glass or copper weighted at the bot- 
tom and supporting a graduated stem, or one 
having a definite mark. There are two 
kinds, those of constant and of variable im- 
mersion. Those of constant immersion are 
made to sink in the tested liquid, whether 
dense or light, to the same depth by balanc- 
ing with weights. Those of variable im- 
mersion have no movable weights, but rise 
or fall according tothe density of the liquid. 


(110) J. L., Utica, N. Y., writes: Please 
give me the address of parties who would 
let me have the patterns or would sell cast- 
ings for a small vertical compound engine; 
high-pressure cylinder about 14 inches diam- 
eter, and low-pressure cylinder about 3 inches 
diameter. A.—You may obtain the castings 
from T. Shriver & Co., 338 East Fifty-sixth 
street, New York, or from A. L. Weed & 
Co., 106 Liberty street, New York. We do 
not know of any other parties who would be 
likely to furnish you with castings for so 
small an engine. We do not know whether 
the correspondent to which you refer has 
built an engine of the size mentioned. We 
cannot give you his address as all corre- 
spondence with us is considered to be confi- 
dential matter. Should you wish to com- 
municate with him send your letter to us 
and we will take pleasure in forwarding it, 
and leave it to the option of the correspond- 
ent of making his identity known. 


(111) R. G. A., Denver, Col., writes: 
Please give me a formula for a good pick- 
ling solution for sheet steel and castings. 
A.—For cleaning castings use 1 part of 
sulphuric acid to 10 parts of water. The 
vessel which holds this solution should be 
lined with sheet lead. The same solution is 
often used for steel, and may answer 
your purpose; we should advise you 
to try it before using it to any extent. 
Cast-iron should receive considerable atten- 
tion after pickling, if it is intended to plate 
or. japan them, The gray accumulation 
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seen on the surface after this process will, 
if left thereon, be sure to fall off in time, 
bringing with it whatever has been subse- 
quently applied. Simple water is not suffi- 
cient to accomplish a thorough cleaning 
from this objectionable film ; the castings 
should be first steeped in a strong hot 
potash or soda bath, after which hot water 
or steam may be played over them until 
they are thoroughly clean, when after heat 
dried they are ready for the plating, japan- 
ning or paint. In rolling-mills, after pick- 
ling in the above solution, the bars are 
dipped in lime water and then dried. 


(112) R. W., Columbus, Ohio, writes: 
Please inform me what are the properties of 
a gas generated from burning sand by molten 
iron, and its explosive power. A.—The 
molds and cores contain various proportions 
of organic and volatile matters, consisting of 
portions of roots, horse dung, coal, straw, 
etc., all of which when decomposed by the 
hot metal generate inflammable gases ; in 
addition to which must be added steam from 
the moist sand, which, when decomposed, 
gives rise to hydrogen, while its oxygen 
combines with whatever carbon may _ be 
present in the material to form carbonic 
oxides. These inflammable gases when 
mixed with air produce a dangerously ex 
plosive compound. From the above it will 
be seen that the gases depend on the sub- 
stances which enter into the mold, and little 
can be said of their explosive powers, but 
that they do explode with terrific force has 
been proven by sad experiences. It is in 
dealing with this objectionable compound 
that the molder’s judgment and skill are 
frequently taxed to the utmost in order to 
avoid these terrible consequences. 


(118) G. W., Waukesha, Wis., writes : 
Ihave read in your paper, during the past 
eight years, many articles on compound en 
gines, and all mention some point of cut-off 
in the low-pressure cylinder. Why should 
there be any cut-off short of full stroke? With 
a tandem compound anda good surface con- 
denser, the high-pressure cut-off being at 
half stroke, steam at 160 gauge, why not 
work the low-pressure full stroke instead of 
adding to back pressure by a cut-off 2?) A.— 
Our correspondent has scarcely perused the 
articles he mentions with proper care.. A 
cut-off on the low-pressure cylinder is neces- 
sary to prevent excessive drop at the high 
pressure release. Unless the receiver is kept 
at such a pressure that the ‘“‘low” takes 
steam at or near the terriinal (expansion) 
pressure of the ‘‘ high,” there is a great loss 
of cord area. Where the high-pressure cylin 
der has been improperly designed and is too 
small to allow sufficient expansion of the 
necessary volume of steam to divide the 
power between cylinders properly, drop 
must be allowed to get the required cord 
area in the upper cylinder, but the loss of 
efficiency of the steam is in such cases 
excessive. See our issue of December 20, 
1894. 


(114) R. H., Jersey City, N. J., writes: 
I have an air compressor for light duty, the 
crank shaft of which is forged from a round 
piece of Norway scrap iron to 2) inches 
diameter, stroke of the compressor is 20 
inches, that is, the length of crank is 10 
inches. Please let me know what force in 
pounds on the crank pin, theoretically, will 
twist the arm of the shaft, and also give 
rule for computing the same. A.—The rule 
for finding this force is to multiply .196 
by the ultimate shearing stress per square 
inch, and by the cube of the diameter in 
inches, and divide the product by the length 
of the crank in inches, the result will be the 
force on the crank pin ; in symbols we have, 

.196 K 8 x d® 

U 

in which s = ultimate shearing stress per 
square inch, d@ = diameter of the shaft in 
inches, 7 = the length of crank in inches, 
and # the required force in pounds on the 
crank pin. Assuming a value of 50,000 
pounds for s, we have, 


P 


196 x 50,000 x (25,)3 
10 


Of course, in the above it is assumed that 
the crank arm is strong enough for this 
load. 


(115) R. R. E., Mt. Carmel, Ill., asks: 
What should be the size of steam ports for a 
5 by 6-inch high-speed engine developing 
six horse-power ? A.—You can make these 
ports 2 inches long and finch wide. 2. 
How much lap should the slide valve have ” 
A,.—This is an indefinite question, as the lap 
depends on the cut-off and travel of valve. 
On general principles, with ports 2? inch 
wide, we should give the valve 8-inch lap ; 
in this case, the travel of the valve should 
not be greater, or much greater, than twice 
the sum of the width of the steam port and 
lap. 3. What theory is advanced for alumi- 
num that its specific gravity is so much less 
than that of other metals of equal bulk and 
weight ? A.—No theory is advanced; the 
specific gravity of aluminum is based on the 
fact that aluminum is lighter than other 
metals. You evidently got mixed up on 


= 12,110 pounds. 
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the meaning of the term “‘ specific gravity,” 
otherwise you would not have asked the 
question, for you might as well ask, why is 
wood lighter than iron ? The specific gravity 
of a body is its relative weight; that is, it is 
the number of times the body is heavier than 
an equivalent volume of some other body, 
taken as a standard. The specific gravity 
of a body is obtained by dividing the weight 
of any volume of the body by that of an 
equivalent volume of the standard. For 
solids and liquids, distilled water is taken as 
a standard 


(116) C. V. A., Baltimore, Md., writes: In 
Nystrom’s Pocket-book, edition of 1889, Ex 
ample 1, a steam engine 54 inches by 96 
inches, cut off at $ stroke, 22 revolutions, 7 
pounds water per pound coal, steam pressure 
42 (absolute) the fire grate necessary is given 

542 " 99 
as o* x & xs = 145.34 square feet. 
4.66 x 7 x 649 

The 649 is the relative volume of steam to 
its water at that pressure, but in the steam 
table in the same book the volume for that 
pressure is given as 599.46. An older edition 
has 649 in the table. Can you tell me what 
the trouble is?) A.—There is always more or 
less uncertainty as to the exact volume of 
steam from a given amount of water, as the 
possibilities of error in making experiments 
are very great. Nystrom’s older tables were 
about as close as most others of the same 
date, but the refinements of modern meth 
ods were not possible with appliances then at 
hand. The later value 599.46 is nearer cor 
rect than 649. The formula quoted for area 
of fire grate cannot be relied upon, as no 
account is taken of initial condensation which 
in ordinary engines often amounts to 40 per 
cent. of the cut-off volume of cylinder 


(117) K. H., Evansville, Ind., asks: What 
is the proper angle to set propeller shafts, 
or, in other words, what should be the fall 
per footin length? A.—The inclination of a 
propeller shaft is a matter of necessity and 
not a matter of choice. It is always desira 
ble to place the propeller as much below 
the surface of the water as the design of the 
hull of the vessel will admit, but frequently 
the engine cannot be placed low enough to 
employ a horizontal shaft; hence the shaft 
must be placed in an inclined position. 
There are many steamers in which the pro 
peller shaft has no inclination. 2. How 
many square inches are there in the pro 
jected area of a crank pin three inches in 
diameter and four inches long? A.—The 
projected area of any pin or journal is 
found by multiplying the length by the 
diameter of the pin or journal; hence the pro 
jected area of thecrank pinreferred to above 
will be 3 & 4 = 12 square inches. 38. Please 
give a sketch of a three-quarter stroke cut 
off cam, such as are used on lever engines. I 
have seen two methods for drawing such a 
cam, but they do not give the same results. .4. 
—The form of these cams depends much 
upon individual perception of the duty of 
the valve, and sometimes upon individual 
prejudice; it can, therefore, scarcely be ex 
pected that the form of the cam as deter 
mined by different designers will agree. We 
have no drawing of such a cam on hand at 
present. 4. What is a good paste for put- 
ting cloth on covered steam pipes, one that 
will not crack when heated ? A.—The cloth 
for holding the covering on steam pipe is 
not pasted together, it is gererally sewed 
together. 


(118) A. R. A., Dundas, Canada, writes: 
Please inform me how to charge a horseshoe 
magnet so as to hold its strength. A.—The 
horseshoe magnet may be charged in sev- 
eral ways. One way is to place it in contact 
with the poles of astrong electro-magnet, 
and allow it to remain a few seconds under 
the influence of the magnetizing current; be 
fore removing the magnet the current should 
be broken. In electrical workshops a power- 
ful electro-magnet is made as follows: <A 
strip of very soft Swedish iron is taken, 
about 2 feet long, 8 inches wide and 1 inch 
thick. This is bent twice at right angles 
about 6 inches from either end so as to make 
a horseshoe shape. The ends may be 
planed flat. This horseshoe is then wound 
over from end to end with a half-a-dozen 
layers of No. 12 B. W. G. double cotton 
covered wire, and the whole mounted on a 
convenient wooden stand, the poles of the 
magnet pointing upwards, If through such 
& magnet 20 amperes of current is passed 
from a few secondary cells, a very powerful 
magnetism is excited in the iron core. An- 
other way is to place each limb of the mag- 
net in a coil suitable for the current to be 
employed. The following method may also 
be adopted: Place one pole of the magnet 
into a single coil in one direction, after a 
few seconds break the current and place the 
other pole into the coil from the oppo 
site direction. In every case the current 
should be broken before the magnet is re- 
moved from the influence of the magnetizing 
current. 2. What brand of steel should be 
used for the magnet? A.—German spring 
steel is recommended; tool steel hardened 
and drawn to a straw color also answers the 
purpose, 
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Gear Wheels, Gear Cutting. Grant; see page 232. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct, 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att’y, 26 Cort’ndt St., N.Y. 
Cam-Milling. Machine Tool Works, Newark, N.J. 
Marine [ron Works, Chicago (new catalog). 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Radial Drills for every possible duty from the 
Smallest to the largest, built by C. H. Baush & 
Sons, Holyoke, Mass. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stoek. 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHUINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


“ Modern Locomotive Construction.” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
ilustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Prices, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 
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An American Imitator of the Antwerp 
Swindlers. 


CLEVELAND, Onto, March 9th, 1895. 
Editor American Machinist ; 

We have been very much interested in 
reading from time to time your articles on 
the swindlers of Antwerp, who have been 
swindling American manufacturers by  or- 
dering goods for which they never intended 
to pay. 

This scheme is now being duplicated in 
this country. There is a gang of swindlers 
located in Baltimore and Philadelphia who 
are following exactly the same tactics. They 
have a nice looking letter head which is well 
calculated to deceive the uninformed. We 
have recently had a little experience with 
this firm which is known as R. D. Uhthoff, 
No. 106 Hanover street, Baltimore. This 
man buys goods in large quantities, but has 
no store, only an office. He sells the goods 
immediately upon their receipt at any price 
which he can get for cash. We know of one 
instance where he bought $1,500 worth of 
harness and sold same at the depot for $400 
cash. In another instance he bought a piane 
at $1,000 and sold it for $800. Anything 
that he can buy or sell is included in his list 
of wares. 

He recently bought a lot of bicycles and 
sold them for ten cents on the dollar. He 
has several men assisting him, but we have 
not yet learned all the names under which he 
operates, but we know that Martin H. 
Schleigh is one of them. When legal pro- 
ceedings are threatened against them they 
laugh at you, and say they haven't anything 
excepting the clothes on their back. We 
know that this fellow Uhthoff has been jailed 
once or twice by parties whom he has swin- 
dled, but he keeps right on, as there seem 
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to be so many willing to send goodson credit. 
We think that incommon justice the manu 
facturers of this country ought to expose 
such fellows 

We know that a great many people would 
feel bashful about admitting that they had 
been swindled, but we take the ground that 
if the man who is swindled would show up 
the swindlers that this 
kind of thing would be 
stopped, but these swin 
dlers know that no one 
likes to be laughed at 
for being taken in, so they 
go on reaping a rich har 
vest. 

You can publish this 
letter without any fear of 
the consequences, as we 
have the proof positive 
of their rascality. 

CLEVELAND TwIst 
Dritnt Co. 
By J. D. Cox, JR. 
om 

We have received from 
the secretary of the 
National Association of 
Manufacturers a pamphlet 
giving a detailed report 
of all that took place dur 
ing the convention of 
manufacturers held — in 
Cincinnati January 22d, 
23d and 24th. In addi 
tion to a full report of 
all the addresses delivered 
before the convention, it 
contains the names of all 
the committees, and of the 
vice-presidents for the 
various States, together 
with the register of all 
who attended the conven 
tion as delegates. It will, 
of course, be found of 
interest to manufacturers, 
and can be obtained of the 
secretary, E. P. Wilson, 
Cincinnati, Ohio It is 
standard size, 6x9". 

—— . 
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Engine Cylinder and Bed Finishing— 
Methods and Tools—I. 


l AT THE RHODE ISLAND LOCOMOTIVE 
WORKS 

I believe,” said the superintendent of 

the Rhode Island Locomotive Works to 

me. “‘there can be no possible objection to 
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giving you the 
information you 
desire for publi 
cation We don't 
claim to excel all 
the world, and we 
are not ashamed 


to Say what our 
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FINISHING CYLINDERS AT THE RHopE IsLaAnp LocoMoTIVE Works, 


practice is.” I made a remark to which the 
superintendent replied, with a laugh, ‘‘ No 
body need be afraid of the fellow who has 
to have somebody else to tell him what to 
do. Go wherever you wish in the works.” 
‘No, you do not need any authority if you 
are once inside, take whatever photographs 
you wish, and come to me for whatever 
you wish to ask about.” ” 

The works were quite busy with an order 
for 25 heavy engines for the Consolidated, 
and the tools I wished to see were all in 
operation. Fig. 1 shows the first of them, a 
frame-slotting machine, with three traveling 
heads, by Fairbairn, Kennedy & Naylor, 
Leeds, England. This tool was bought in 
1881 at a time (unlike the present, unfortu 
nately) when our own American tool-build- 
ers could not fill the orders which were ten- 
dered them. This machine has had many 
minor improvements added by the Rhode 
Island Locomotive Works, and is now a 
solid efficient tool and fairly good in the 
handling details, which were its weak points 
when it left home. 

The stationary table is 88 feet long, and 
the traveling heads are 46 inches between 
and 19 inches under in the clear, and the 
rams have 12 inches extreme stroke. All 
three heads are, of course, entirely independ- 
ent in all their actions, and the tool requires 
three hands to attend it. It cost at the 
Rhode Island Works $6,500. The frames 
have their flat sides planed on an ordinary 
planer, and are then clamped in pairs and 
have their outlines finished to drawing on 
the traveling head slotter. 

These three traveling heads have adjusta- 
bly revolving tool holders fitted at the lower 
end of the vertically moving rams, and these 
revolving tool holders have water holes in 
the middle lengthwise, and are fitted with a 
hose on top so as to give arunning stream 
of water on the tool all the time. The re- 


ee eee ee 





— 


ks.” 
you 
iphs 
ever 


rder 
ited, 
ll in 
m, a 
‘ling 
ylor, 
it in 
yrtu 
uild- 
ten- 
nan y 
hode 
wa 
1 the 
oints 


and 
ween 
| the 
All 
vend - 
uires 
t the 
ames 
inary 
; and 


1g on 


justa- 
lower 
these 
es in 
vith a 
tream 
le Te- 





Marcu 21, 1895 


lying tool holder carries a worm gear at 
top to which is fitted a worm journaled 
igs solid on the end of the ram, and the 
ing head carries the ram, the ways in 
ch the ram travels up and down, and 
ram driving crank and gear which take 
tion from the splined shaft seen above the 
n cross-slide, and fitted with a fly wheel 
side. A single crank wrist adjustable in 
large gear (seen in front just below the 
ined shaft) drives the cross-feed screw with 
usual ratchet and pawl, and this pawl 
m has a chain fastened at one end and the 
iin is led around a sprocket ratchet and 
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by 72-inch by 180-inch planer, which is fitted 
with the planing fixture shown and de 
scribed generally and in detail, a valve seat 
planing machine in the form of a large 
shaper, also by Bement & Miles, and a port 
finishing machine. Overhead this room is 
fitted with air-hoist tracks on which travel 
cylinders capable of handling any piece 
which comes into the room with a prompt 
ness and ease surprising to one not familiar 
with the use of this device. 

The three cylinder boring machines, shown 


in Fig. 2, are remarkably compact, handy 


and simple. 


As stated, they were built by 

















Fig. 8. 
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underneath the table runs even turns with 
the boring bar, and the difference in diam 
eters of pulleys on the screw and on the feed 
rod defines the rate and direction of the 
travel of the sliding boring head on the 
boring bar. The boring bar is at all times 
supported in the two head-stock journals ; 
the foot block is so bolted to the bed as to be 
quickly loosened, and is provided with an 
eye bolt on top to take an air-hoist hook and 
be readily lifted and swung out of the way 
when taking out or putting in a cylinder 
The boring bar takes a sliding head star 
feed facing tool arm at either end as desired 
Two very bright handy lads were operating 
these three cylinder boring machines, and 
the work they were turning out was entirely 
satisfactory from every point of view. The 
engraving shows the racks of solid calipers 
for gauging the cylinders, and one caliper is 
hanging on the clamp at the right of the 
cylinder, and an air-hoist hook is seen on the 
left with a bell-shaped air-cock handle 
hanging just beyond it. | have seen much 
more expensive boring machines (these cost 
about $2,000 each), but I never saw any 
thing more worthy of being called an up 
and down good every-day tool. 

Figs. 8 and 4 show two views of the 
planer fixture for planing the cylinders in 
pairs. Essentially, the method is, take a 
pair of cylinders after boring and put the 
two cylinders on one expanding arbor with 
the front end of one cylinder next to the 
rear end of the other, mount this bar in 
three journals of adjustable hights, and then 
plane both cylinders by the same cuts, 
except for the valve faces. This brings the 
cylinders so they are right and left, and yet 
exactly like each other as to center distance 
As will be seen 
from Fig. 3 (the side view of the planing 


of cuts and as to angles 


fixture), the arbor is journaled at the middle 
and each end, the different hights needed 
being obtained by introducing longer or 
shorter distance blocks between the flanged 
sole pieces bolted to the top of the planer 
table, and the capped arbor pedestals, six 
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the-arbor idea the expanding arbor to ac- 
curately center all sizes of cylinders is about 
the only point left for consideration ; this 
point is very neatly satisfied by nut-forced 
jaws sliding in radial slots with angular 
bottoms in heads on the bar, all very clearly 
shown in the expanding arbor scale details 
given in Fig. 5 from the original construc- 
tion sheet. It is all very simple and con 
venient. This method was devised, and 
the planing fixture built in 1892. A slender 
steel crutch seen in front on the planer table 


in Fig. 3, has an adjustably secured sliding 


extension, which may be set to measurement 
from the inside of the crutch, and then the 
cruteh applied to the surface of the planing 
arbor, and the free end swung to any angle 
to get accurate tool-edge distances from the 
eylinder centers. In the engravings the air 
hoists will be seen, so located as to handle 
the cylinders with great ease and conven 
ience, so that even to lift the cylinder a trifle 
in shimming up for the setting, instead of 
using the little pinch bar always found on a 
heavy planer, the air is hooked on to make 
an eighth of an inch opening under the 
flange. Unfortunately I am unable to give 
the cost of this planer arbor and the three 
supports ; | should say at a guess that $400 
ought to cover it, including patterns and 
drawings, or perhaps even less; no matter 
what the price, it was a good investment 
Figs. 6 and 7 show the shaper for planing 
valve and steam chest seats by Bement & 
Miles, purchased 1889, cost 33,000. The 
ram has a stroke of 48 inches extreme, and 
a front extension of the sole plate is fitted 
with a revolving fixture base, T-grooved to 
take an adjustable angle arm, and carrying 
on its top surface two V-grooved uprights 
with seats for extension V-pedestals, all 
very clearly shownin Fig. 6. These extension 
pedestals are used to keep the valve faces al 
ways close up to the under side of the ram, 
so as to use a short shaping tool no matter 
what the cylinder diameter may be. The 
cylinders are supported on arbors having 
loose disks to fit the counterbore at each 
end. The valve face and two sides 
of the steam chest seat are planed 
at the first setting, Fig. 6, the pre 
viously planed side face being held 
vertical by the adjustable angle 





piece, and then, without moving 














anything, except its clamp bolts, 
the table is revolved 90 degrees to 
plane the other two cuts of the 
steam chest seat 

The air plant of the Rhode Island 
Locomotive Works has 80 pounds 
pressure, furnished by a South Nor 
walk $1,200 (10 inches by 14 inches 
steam cylinder) air compressor, Air 
hoists are used in the foundry, 
boiler, and machine shop, meeting 
with special favor from the molders 
for lifting off copes, an operation 
for which the soft, smooth action 
of the air piston, working without 
the slightest jar, is specially fit. 

The constant use of the air hoists 
in the cylinder room recalled my 
own years of shop life as a planer 
hand on heavy work, with nothing 
but a pile of wooden blocks and 
an iron bar to lift the old-style box 
engine beds off the floor up onto 








Fig. 7. 


FINISHING CYLINDERS AT THE RHODE ISLAND LOCOMOTIVE WORKS. 


pawl wheel, and then up over an_ idle 
sprocket, and the down-hanging end of the 
chain carries a heavy ball which gives the 
motion one way to the sprocket ratchet and 
pawl on the lengthwise feed shaft, all shown 
in Fig. 1. The Rhode Island Locomotive 
Works have a smaller Bement two-travel- 
ing head slotter, 25 years old, and an excel- 
ent tool to-day, with a very different feed. 
These details are described, as the traveling 
head slotter is little used outside of locomo- 
tive shops, and may be strange to some read- 
ers. 

All the processes of cylinder finishing are 
carried on in one room, equipped with three 
boring machines, two planers without spe- 
cial features, one Bement & Miles 72-inch 


the Rhode Island Locomotive Works; the 
first one was built in 1866, and the others 
have been added from the same _ patterns. 
They are not only extremely simple, but ex- 
tremely creditable to the to me unknown de- 
signer. They consist of a plain box bed, 
with a top flat except for the middle groove 
which lines up the movable tail stock and the 
two similar fixed head-stock uprights ; these 
three pieces are nearly alike and are all 
tongued to fit the bed groove, as is the flat 
cross T-grooved table, bolted to the top of 
the bed on which the cylinders are clamped. 
The boring bar is supported in journals in 
the head and foot blocks, strongly driven 
by a vertical belt and double back gear, four 
speeds ; the feed shaft seen in front and 


through bolts serving to hold the whole nine 
pieces (three pedestals, three distance blocks 
The sole 


pieces have ribbed extensions to the right 


and three sole pieces) together. 


(in the front view, Fig. 3), which carry 
horizontal clamp screws, and the pedestals 
also have clamp screws, so that the cylinders 
can be perfectly supported against the cut 
of the tools. 
journals are independent, and so can be set 


The three arbor supports and 


any distance apart to suit any length of 
cylinders, without waste of planer travel, 
and the caps have air-hoist eye bolts, of 
course, for easy handling. The planer is 
fitted with two saddles on the cross rail, and 
one on the front upright for vertical cuts. 
As will be seen, once given the pair-on- 


the planer table with. We had 
no chain hoists in those days even, 
let alone air hoists which lift any- 
thing by a simple thumb-and-finger 
twistof alittle air cock, and yet we thought 
we were well fixed because we had as good 
as there was anywhere, to our knowledge. 
The Rhode Island Locomotive Works 
made their own air-hoist rigs, as they 
thought that course the cheapest, and they 
are of all diameters, from the one-wheel 
trolley lift, with its cylinder made of a piece 
of 4-inch drawn brass tube, at a total cost of 
less than $50, up to the three-ton lifts in the 
cylinder room. These large hoists are partly 
shown in several of the figures herewith, 
and Fig. 8 gives a complete view of one, in 
cluding its four-wheel ball-bearing trolley, 
which makes it easy to push the hoist with 
its heaviest loads along the roof tracks; the 
one shown leads from the valve-face shaper 
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to the port finishing machine, and Fig. 8 
ilso gives a good idea of the overhead track 
the to 


littl which the 


small air hose leading 


cock 
ind the jointed down- 


construction 
the 
lifting air is supplied 


cylinder through 


hanging air-cock rods terminating in bell 
shaped hand knobs to left of the long air 
piston rod with the heavy swivel hook at its 
lower end. These large air hoists cost com 
plete about $250. The exact figures were 
not obtainable, nor could any reliable figures 
as to the total cost of the air plant be ob 
tained. It must, however, be comparatively 
very small, as the compressor was only 
$1,200, and the piping is of small diameter 


and hence cheap. I fancy the total cost has 


been long ago repaid to the shop, so that the 


air hoist as it stands doesn’t owe the works a 


cent. The large hoist shown in Fig. 8 has a 
10-inch piston with 60 inches lift. 

The labor in the cylinder shop is as fol 
lows: Two hands on the three boring ma 


chines, one on the big planer, one on the big 
shaper, and one on the two common planers 
who does other work 


in the cylinder room 


part of the time, and these five hands turn 
out three cylinders bored and planed per 
day, at an actual labor cost of, say, less than 
$5 each, including all handling, tool repairs 
and general supplies. Comment on_ this 


labor price is needless. 

I desire to thank the superintendent of the 
Rhode Island Locomotive Works for his 
more than courteous readiness to give in 
formation, and also to acknowledge the kind 
ness of the men who gave me every help to 
obtain the views of the work which I 
present. HERMAN LANDRO, 


pe 


An international exhibition of agricultural 
machinery will be held at Vienna, May 4th, 
5th, 6th, and 7th, by the Imperial Agricul 
tural Society of Vienna. Applications for 
space from America will remain open until 
April 15th, and machinery must be in place 
by April 30th. Communications should be 
addressed to the Committee of the Imperial 
Agricultural Society of Vienna, 18 Herren 
strasse, Vienna, Austria. 





plant shortly. 
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NEW GATALOGS. 


We have received from the American Tube 
Works, Boston, Mass., a small catalog devoted to 
particulars regarding their seamless drawn brass 
pipe for plumbing. 


William of Philadelphia, have 
issued a new catalog, which, though it is atrade 
is yet one of the technical 
publications that has appeared for a long time. 
After looking through this volume the most dis 
tinct impression left upon the mind is that the 
work of this concern is, first of all, original. No 
one at all familiar with machine tools would make 
the mistake of attributing these designs to any 
other establishment, if the pictures were 
seen without names or inscriptions of any kind. 
The variety of machines and tools illustrated is 
also very impressive, as showing the nature of the 
work that such an establishment is, in these days, 
called upon todo. Many machines, particularly 
those of a special character, are here made public 
for the first time, and no one interested in machine 
tools, or in machine design generally, can fail to 
be interested in them. The catalog is also, in 
cidentally. an example of what can be done in the 
way of illustrating machinery by the half tone 
process, the engravings in this book being exclu 
sively half-tone, improved, however, in every 
case by more or less hand work. The result is 
excellent. but the example is a dangerous ore to 
follow without taking the utmost pains to secure 
good work. Another novel feature of the catalog 
is in the fact that the right-hand pages are devoted 
to general illustrations and short specifications of 
machines, so arranged as to be convenient for 
ready reference, while the left-hand pages are 
devoted to a more complete description and 
treatment of the principles followed in the designs 
The book contains 429 pages, is bound in stiff 
covers (cloth), and is 7% inches square, thus de 
parting radically from ‘‘standard size” ; but this 
book will naturally find its place upon library 
shelves rather than in catalog files; it is essen 
tially an iilustrated treatise, of great value, on 
machine tool construction. 


Sellers & Co., 


catalog, most notable 


even 




















A. Terry & Co.’s foundry, 
Conn., is to be rebuilt. 


burned at Pequabuck, 


The Granger Foundry and Machine Provi- 
dence, R. I., has secured land, and will erect a 


Co., 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 
These valves have been on the market for years, and 
are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 


pressure. 










UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


OUFFALO, WY. 
U S.A. 
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FORGE £2. 





PUNCHES , SHEARS, 
-—- HAND BLoweRrs, 
Forces, ETc. 
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THE GAS ENCINE 


BY 
DUGALD CLERK. 
$2.00, 


JOHN WILEY & SONS, 


NEW YORK. 


101 Illustrations, 12m0, cloth, - 





MARE YOUR TOOLS WITH A STEEL STAMP, 
*. A. SROOGSARARA. 


125 CHAMPLAIN ST. 
Al A fal eA eee /LOP 


SEND FOR PRICE LIST No 4 







BuFFALo, NY. US.A. 
peaty Made Iron Gears. 

y Made Brass Gears. 
foe | Made to Order. 
Gear Cutting. 
1895 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B, GRANT, 
costae, Mass. 
and 126 South lith St., 
Philadelphia, Pa., 
and 86 Seneca 8t., 
Cleveland, Ohio. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery 


GRANT 


GEARS 











DETROIT, MICH. 





STURTEVANT ENCINES. 


HORIZONTAL AND VERTICAL. 

AND DOUBLE. 

SIMPLE AND COMPOUND. 
SEND FOR CATALOGUE. 


STURTEVANT CoO. 


CHICAGO. 


SINGLE 


RF. 


NEW YORK. 


B. 


BOSTON. PHILADELPHIA, 





LONDON, ENG. 





BORING AND TURNING MILLS|= 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


E. P. BULLARD, Pres’t. 


The Ellington (N. Y.) Town Board has appropri- 
ated money to construct an iron bridge over Clear 
Creek 

The Goulds Mfg. Co., of Seneca Falls, N. Y., is 
to put up a new building, and will want 
machinery 

It is said that 


new 


work on the new railroad from 


Broadalbin to Gloversville, N. Y., will be com- 
menced next month 
The Bethlehem Iron Company, of Bethlehem, 


Pa, have resumed operations, and 1,500 workmen 
will be given employment. 

The Stickney Iron Co, of Baltimore, Md., will 
build a new tinplate-mill to be operated in con 
nection with its iron works 

It is said that an electric road will be built from 
Shelburne Falls to Coleraine, Mass. Richardson 
& Field, the Boston capitalists, are interested. 
The State Railroad Commission in Albany, N. 
Y., bave authorized the Batavia & Northern and 
the Oak Orchard Railroad Companies to con 
struct roads, 

H.A 
stone 


Penrose has organized the Excelsior Key- 

Mfg. Co., with a capital stock of $100.000, 
to build near Iligblandtown, Md. A site 186 by 350 
feet in size has been purchased. 
The Palmer & Monson Street Railway Company 
has been organized to build an electric railroad 
from Monson to Palmer, Mass. The directors are 
M. Atkins, Geo. E. Buck, E. L. Bodfish. Rufus 
Flint, of Palmer, and Geo. C. Flynt, E. D. Cushman 
and R. M. Reynolds, of Monson. 


Geo, 








Machinists’ Supplies and Iron. 


New York, March 16, 1895. 
American Pig—We quote standard brands, 
$12 to $12.50 for No. 1: $11 to $12 for No. 2) 
and $10.50 to $11 for No 2 Plain. Southern brands, 
$11.25 to $11.50 for No. 1; $1025 to $11 for No. 2: 
$10 to $10.50 for No.3; $10. 50 to $10.75 for No.1 
soft; $10.25 to $10.75 for No. 2soft; and Foundry 
No. 4, $9.50 to $10. 
Antimony—The market is quiet, business moder- 
ate. We guote L. X., 8ké6ec. to &3%4c.; Cookson’s, 
8lgc. to 84c.; Hallett’s, 744c. to 7.20c.; and U. 8: 
French Star, 74c. 
Lard Oil—Prime City we quote at 52c. to 58c¢ 
Copper —The price of Lake Copper has declined 
a little. causing an increase of business, 
hand Lake Copper has been sold at 9.45c. 
and Casting Copper is held at 9c. to 94e. 
Lead—The market is weaker in tone, 
considerable selling has taken place 


Iron— 


to 9.50e., 


although 
between 


Second- 








speculators. Sellers ask 3.07%4c. for New York de- 
livery without attracting buyers. 

Spelter—The market is dull, and quotations 
are nominal at 3.20c. for New York delivery. 

Tin —The market is unsettled, quotations range 
from 13.05c. to 13.30c. for prompt delivery. 


WANTED: 


” Advertisements only inserte 
inder this head. Rate a centa a line for each inaer 
lion. About seven words make aline. Copy should be 
event to reach us not later than Saturday morning for 
{nawers addressed to our 
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* Situation and Help 


the ensuing week's issue 
are wil he forwarded 


Technical graduate wants position as draftsman 
Address Box 118, care AMERICAN MACHINIST. 

Wanted—Agents traveling and local to sell steam 
spec’s; good commission. Mfr.,1115 State St,Erie,Pa 

Mechanical draftsman, 4 years’ prac. experience 
tech. education, wants pos. Draftsman, Au. Macn, 

Wanted—Foreman for machine shop, 40 men 
employed. Address C. W., AMERICAN MACHINIST 

Foreman machinist, exp’d on medium and heavy 
work, desires to change. Box 135, Am. MACHINIST 

Position wanted by draftsman and designer; tech 
nical education; shop exp. Box 137, Am. Macu. 

Wanted — First-class mechanical draftsman 
American or English. Address Box 138, AM. MAcHu 

Mech. draftsman & engineer wants position; good 
refs.; N. Y. preferred, Box 139, Am. MAcHINIS?T. 

Agents wanted for a fast-selling boiler-room spe 
cialty. Essex Bros. Mfg. Co., Lorain, Ohio. 

A young man who has a pa business and me 
chanical training desires a position in an office or 
factory. Address Box 129, AMERICAN MACHINIST 

Mechanical engineer and draftsman, tech. gradu 
ate,exp'd in desigaing pumping and hydraulic ma 
chinery, is open for engagem’t. Box 132,Am. Macu 

Wanted—Position as foreman boiler maker; ex 
perienced in all kinds of boiler work. Address 
Box 136, AMERICAN MACHINIST. 

Wanted—A situation as draftsman; has had 
several years experience in marine and gen. engi 
neering work. Address W. B., Am. MACHINIST 

Wanted—Pos. as foreman in machine shop; ex 
perienced. good references, age 32; New York 
State pref’d. Address ** Nuker,’”? Am. MACHINIST 

Foreman patternmaker who knows his business, 
and how to get work done, desires engagement, 
immediately. Box 140, AMERICAN MACHINIST 

Draftsman (25) tech. education, 9 years machine 
shop and drawing office experience, desires pos.; 
engines or pumps. Box 141, AMERICAN MACHINIS1 

A first-class man wants position as foreman (or to 
lay out) in either boiler or gas-holder works; Al 
refs. (.0 years’ experience), Address Box 124, 
AMERICAN MACHINIST. 


(Continued on Page 233.) 








THE DEANE 


OF HOLYOKE 


MINING PUMPS 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 





Write for “ The Deane Specialties.”’ 





Crescent 
Steel 
Co, 





PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, W. Y. 


Crescent Extra 


The Best Steel you can get anywhere 
for Cold Chisels. 





SHELL 





SEND FOR 


Wiley & Russell Mfg. Co., ccraoet 


GREENFIELD, MASS., U. S. 


AND SOLID REAMERS, 


WITH PAT. SPIRAL FLUTES. 


Arbors, Mandrels, Taps, Dies, Screw Plates, Tap Wrenches, Bolt 


Cutters, Drilling Machines, Etc. 





=i 





BOSTON: 11 & (3 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


BB. M. TONES & CO., 


NEW YORK: 143 Liberty St. 





9 to 24 in. Swing. 
Modern [esign. 
Valuable Features. 
CATALOGUE FREE. : 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 








87 MAIDEN LANE, N. Y. 





ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


NoON-CONDUCTING eum FOR STEAM AND Hot WATER PiPES, BoiLers, Etc. 
ASBESTOS BOILER COV ABRINGSB, 

W. JOHNS MANUFACTURING COMPANY, 

H. W. Johns’ Asbestos Millboard, Shoatengs. Building Felts, Fire-Proof Paints, Liquid Paints, 

Asbestos Roofing, Etc. 

Jersey City, Cuicaco, PHitavetenia, Boston, Lonvon 
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* WAN TED* 


** Situation and Help" Advertisements only 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
wre will be forwarded. 





A good machine shop, with new tools and young 
management, situated near Cincinnati, Ohio, wants 
to correspond with parties wanting machinery 
built. Middletown Machine Co., Middletown, Ohio. 


Wanted—Two or three draftsmen: experienced 
n machine tools and general heavy machinery; 
give age, salary required and references. Address 
Farrel Foundry and Machine Co., Ansonia, Conn 


A pushing, practical foundry foreman with large 
experience in handling work and men, desires 
position ; well up in mixing and melting metals, 
ind general foundry knowledge; American, age 

Alrefs. Address Engine Work, Am. Macu. 


Inventors or manufacturers of typewriters, regis- 
ters, etc., desiring the services as sup’t of a practi 
cal toolmaker & draftsman exp’d in designing for 
econ’l manufacture, to design & sup’d the making 
of special tools & fixtures. Sup’t, care Am. Macn 





trical work specialty. E O. Chase, Newark, N. J. 


Wanted—A competent gen. mach. to act as an in- 
structor in a trade school. Applicant must speak 
German, and possess a fair education. Address in 
own handwriting, stating age, nationality, exp. & 
salary expi’d, Supt., 225-227 East 9th St., New York 


Mechanical engineer, age 30, thoroughly versed 
in the theory, practice and design of steam and 
refrigerating mach’y, desires sit. as eng'r or de 
signer, competent to assume complete charge and 
responsibility of any work in these branches 
strictly highest class refs. A. M. B., Am. Macu 





» MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care will 
be forwarded, 





Cheap 2d hd lathes & Apa S.M.York,Clev’d,O. 
’,. A. Welles, Milwaukee, Wis 


For Sale—Second-hand drill presses,engine lathes 
& planers, Dietz, Schumacher & Co., Cincinnati, O. 


Calipers & Gauges. 


Light and fine mach’y to order; models and elec 





DON’T ACCEPT ANY SUBSTITUTE FILE. — 
INSIST ON HAVING 
NICHOLSON 





VARIETIES FILES 
(X. F.)] & INCREMENT CUT FILES. 





COMBINI 





14 SIZES FROM 5 TO 20 FEET. 


_ BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


ano TURNING MILLS 


NG EVERY IMPROVEMENT. 





Wanted—A purchaser for a good key-seater, by] engineer and manager who can invest in ready 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich cash and devote his entire time to the business: no 
Bicycle Repair Outfit. Send 6 cents postage for objection to joining with a good business man with 
full illus. catalog. Frasse. 17 Warren St..New York corresponding capital in pushing a safe and profit 
' able enterprise Address with full particulars, 

For Sale—A first-class key seater, new. Address] Ergineering Partner, AMERICAN MACHINIST 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich 

Wanted— Second-hand machinery Must be in 


good order. One Adt automatic wire straighten 
ing and cutting machine for No. 5 wire, 5ft. lengths 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


one screw cutting engine lathe, 30 in. swing, 

Wanted—Complete Vol. 1 (1878) American Ma-| @dout 12 ft. bed; one Hendey shaper, 24 in. stroke ; 
CHINIST; also 1 copy each Jan. 1&8, 1881: must be] ODE 2,000 Ib. belt power freight elevator; 96 ft 
in gocd condition state price G. L. 17 AM. Macn. | 3! cold rolled shafting, 2 oF 24 ft. lengths, with 
‘ ompression couplings; ten ball and socket 3in 

Partnership wanted in a paying established busi- | hangers, 24 in. drop Address Lock Box 591 


ness by an experienced and successful mechanical | New Orleans, La 


LeCOUNT'S LIGHT STEEL DOG. 












BEDUCED PRICES OF 


No. INCH PRICE. | No INCH, PRICE 
1 3g $ iS 8 2 $1.10 
2 Lo 35>) 6 Small set of 8—5.50 
3 Sy 50) 9 Lg 1.40 
{ 1 60 10 3 1.0 
5 1'4 75 | 1 BLo 1.70 
t Ilo 85 12 1 1.40) 
7 134 1.00 Fullset of 12—12.00 


C. W. LeCOUNT, South Norwalk, Conn. 


These goods are for svle by CHAS, CHURCHILL & CO., L’t’d, 21 
Cross St., London, England. 


POWER OR HAND PLANER, 


FOR MODEL MAEERS, EXPERIMENTAL WORE, &c. 
FOR Has all the Improved Features Usually Found on High Grade 
TOOLS ALL KINDS IN STOCK, Planers, and is Capable of Doing the Best and Finest Work. 

| eater Sora 
DRILLS, | “Wm. iesaae” & seis 
DIES, &6. 7 sian Worl ie Columbine Bupechiton 1893. 

















New HAVEN, July 19th, 1804. 
Mess. HOUGHTON & RICHARDS, 


Gentlemen Boston, MASS 


In reply to your fnga ry about what I think of the 


*§yo0u1g UOIZU/YUSEM PBI 


STYRIAN STEEL, I ild say that I made Sub-Press 
Punches and Di 8 of it ‘aaa did work where | could not get 
any other Steel to tand, in think it 1s the best Steel in 
the world, and | have tried ahh it all ot them 
Yours truly 
Signed GEO. M. GRISWOLD, 


This Steel was Extra Tough and Hard. 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 
148 & 150 OLIVER ST., BOSTON. 


AS G3YNLIVANNVUW 
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Foot power 
Star # Screw Cutting 
Automatic 
Lathes Cross Feed 





Visca THE BEST MECHANICS 


9 and 12inch Swing. USE 
\ New Designs. Novel Features. 
and ae Celbaee Be MY VERNIER CALIPERS. 
SENECA FALLS MFG, COMPANY Ask your Dealer for them, or sen , for Catalogue 


il Special 


687 Water St., Seneca Falls, N.Y. 








Ick. G. —<MI' 1, iH, C initiates Pa. 








SELLING AGENTS. 
Boston, 8. C. pvightingale & Childs, 134 Pearl Street. 
New York, Robert A. Keasbey, 54 Warren Street. 
Philadelphia, Macan & Co., 1430 Callowhill Street. 
altimore, Wallace & Bro., 432 Kast Pratt Street. 


WV ashington, Wm. &, Morgan, Room 19, Builders’ Exchange, 


Chicago, Walch & W yeth, 208 I, ike Street. 

New Orleans, Delbert mgines ring Co., 23 Union Street. 

‘temphis, Symmes & Co,, 162 Front Street. 

I Mitwaukee, Wis., F. Sprinkman, 133 Sycamore Street. 
t. Louis, F. Bocler, 108 Walnut Street. 


ABSOLUTELY K & M FIRE-PROOF. 


MAGNESIA 


SECTIONAL STEAM 


PIPE 


THE GREAT 


Manufactured hy THE KEASBEY & MATTISON CO. 








AND BOILER 


COAL SAVER. 


COVERINGS. 


SELLING AGENTS, 
Detroit. 8. P. Conkling, 20 Atwater Street, East. 
Minneapolis, Arthur L, Otto,219 South 3d Street. 
Des Moines, J.C. & R. B. Carter. 
Omaha, Spencer Otis, 3u7 8. Sixteenth Street. 
Kansas City, J. H. Storer & Co, 
Denver, ©. W. Badgley & Co. 18th and Market Streets 
Salt sake City, Utah and Montana Mac hinery Co, 


. Butte City, Montana, R. W. James, 
CINCINNATI: AMBLER, CLEVELAND ; Vontreal, Dinter Rabeatne Mfg. Co 
114 W. Second Street, Pennsylvania, 117 Water Street. San Francisco, De Solla & Deussing, 2 California Street 





FITCHBURG TOOLS. 


ARGE 
INE OF 
ATHES 


48-INCH 








and many more mc 


FITCHBURG MACHINE WORKS, FitcHBuRc, mass. 


After 30 years’ experience devoted 
exclusively to the manufacture of 
metal working machinery, we are 
in a position TO-DAY t » please the 
most critical, and with our im 
proved facilities we are ready to 


undertake the BUILDING OF 


SPECIAL MACHINES. 


dern made metal manipulating machinery manufactured by 


SW ING. 


SCQVVVVSEVEVESSSSSSSASSSSESSSESSSSEVVVSVSESVS 


Our Pattern and Carpenter Shops are larger than some of our friendsrealize. @ 
They have an area of over 6,000 square feet, and places for twenty-five work- 
men. The equipment is almost entirely new. We have made a great many 
outside patterns, and are now doing considerable of this work, but we desire 
to obtain more. We can promise prompt and satisfactory service, and we 
respectfully solicit your orders 


BUILDERS IRON FOUNDRY, 
PROVIDENCE, R. |. 
VEVEVSVEVSEVSVSVSEVTSEVSEVSESSFSSSVUUtIUVe 


CVV VVVOEVVAGE 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





aoe 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
’ CONSTRUC- 
PERFECTLY vgs 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 
COOKE &CoO., selling Agents, 
163 & 165 Washington St., NEW YORK. 


HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8t., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 es. 8vo., and our other Catalogues and Cir- 
cularsa, the "whole cover every branch of Science applied 
ito the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his addresa. 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cavnot be set wrong. 
Work must be correct 
Time saved in Pattern 
making and all wood 
working. 

CaTALOGUE FREE}! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 

135 Finsbury Pavement, 





In Writing Please Mention This Paper. 





ndon, England. 








WORTHINCTON 
CONDENSERS. 


AGGREGATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 8S Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 





Micrometer depth gauges, height gauges and in- 
side calipers Have you seen our centre indicator? 
Write for circulars. 


J. T. SLOCOMB & CO., Providence, R, I. 








ANY SIZE oR STYLE, SEND FOR CATALOG. 
BOSTON GEAR WORKS, 


35 Hartford Street, 


CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 














(FRANK Burcess, Prop.) BOSTON, MASS. 
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SS TA BLIGNUNED IN 


CLEVELAND TWIST DRILL CO. 


18674. 


100 and 102 Reade Street. New York. 

85 Queen Victoria Street, London, Eng. 

5 Neue Promenade, Kerlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





SECOND-HAND TOOLS IN STOCK, 


MODERN STYLE, LOW PRICES. 


ENGINE LATHES, | PL ANEBS. 
11 in x 5 ft. Sebastian 19 in. x 3 ft. Whee 
== & & Blaisdell oO * x 6 v ratt a Ww itney. 
4 6 ** x 6 Reed with ck 22 2 Bs 
“4° x 6 Hendey Tay " x 4 Blaisd 
4 x 6 Fla f "4 x New Haven 
16 x 6 Binixdell ‘ x ¢ r 
16 x 6 I’re B ‘ x ¢ Ww & I 
16 x 6 H 0 x & W 
7 x La &M ) x 10 Bancrof 
18 x & Star th x 10 Lathe & M 
18 x 8 McMahon 18 x12 Fitchburg 2H'd 
20 x & Pond 78 ** x12 “ Bement 2H'd 
20 x 10 Putnam . 
22 x 15 ** Gleason SHAPERS, 
4 x 12 Fi burg 8 in. Stroke. Hendey. 
24 x 14* Putnam 10 cs Gould & Eber 
24 x 22 Perkins 14 * , Ftb Trav. H 1 
25 x 12 ‘* New Haver - * ‘ Hend 
30 x 16 “ Perkin 1h * (ie * Fox” Crank 
so x18“ 5 hburg Tri 7 “*  Prentixe* La 
Cabinet Turret Brass I 18 | 22“ Triple Geared 
in. ‘hasing Bar. Car —_ 
Feed, MILLING MACHINES, 
. Garvin No. 2 Hand Feed, 
DRILLS, Brainerd No. 4 Stand, Plair 
** Sensitive” Drills. Brainerd, No, 3 Stand. ‘Univ 
24 in. Prentiss B. ¢ Au Fa Centers,Cu 


te 
28 in. Blaisdell B, G. Auto, Fa Plain 


Imp. Radial” ft. Arm. Table 48 x 14, 

Universal Radial 5 ft., Niles. : 
etd SCREW MACHINES. 
PRIGHT B. &T. MILLS. Pratt & Whitney No.1 with Wire 


88 in, with 2 Heads. Al order. Feed, compl 


New Pattern " " ith 2 in. hole 
HOR. BORING & DRILL- 


Back Gears and Auto, Turret 
ING MACHINES. MISCELLANEOUS. 


16 it utters, 
Brown & Sharpe No. 6 


Bement No, 2, Swing 54 in. | Steam Hammers, 300-800 Ibs. 
Bement Cylinder Borer, large. Bradley Hammer, 40 Ibs, 
» ’ Stiles Presses Nos. 1, 2 and 3 
BOILER TOOLS. moby ed oh LI 
Rolls, 5, 6, 8 and 10 ft Gear Cutter $2in. for Light Spur 


Bement Boiler Plate Planer 16 Bevel and Worms. 
tt. for lL in. Plates, | Acme lin. Bolt Cutter. 


J. J. McCABE, 
E. P. BULLARD’s |!4 Dey St., 
NEW YORK. 


MACHINERY FOR SALE. 


P. Vertical Engine and Boiler, second-hand 





12 I. 
20 
Roots’ Pressure Blowers, Nos. 1, ° 
Open-die Bolt Cutter 4 to 44 in 
24 in. x 25 ft. Bed Engine Lathe , 
Lot 64 and 74% in., Shafting, Pulleys : ont 1 Bearing 
second-hand, Bargain Prices. 
COOKE c& CO., 
163 and 165 WASHINGTON ST., NEW YORK. 


ANTED 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 


and 6, * 








address, 


Machines, etc., 
The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


SECOND-HAND MACHINE TOOLS.) — 


ENGINE LATHES. DRILL PRESSES. 


l6in. x 6 ft. Parker, Taper No. 1 Two Spindle, Garvin. 
i6in. x 6 ft. Blaisdell No 2 Three Spindle, Garvin. 
Igin x Sft Perkir Taper No. 2 Four Spi Pratt Ww 
l6in. x t. Blai No. 3 Six Sy lle, Garv 
Iki x 6{t New H aven Win. Snyder, Whe Feed 
l x ®t B i44in. Bla W ihe 1 
Ikin. x 10 ft. Blaise tin. Aur 1, Back Gea 
18 x Of. D. W Pond Win. Pond, Back Geare Power 
Gin. x 9ft. Lathe & M ‘ Feed 
bs x 20 ft, Perkins 9 ft. Holly Mfz, Co , Radial. 
s7 in. x 14 ft, maker unkn 
PLANERS. SCREW MAC ries 
in. x 16in, x 4 ft. Hend me 1 Garvin, Wire } 
» Brown & SI 
x 22in.x4ft.L. W.t 1 N + pn gg H , 
x 22 in 6 ft. Pond Ma ne 
Tool Co B & Shar Au 
4 in. x 24 in. x 5 ft. Putna - Ga best . tale 
SHAPERS, PT 
sis as inn te Miche MILLING MACHINES. 
12 in, Juengst, Crank N Pratt & W. Lineolr 
Win. W land | t Tra N 1 Browne & Sharpe Universal 
Head N ( rsal 
Wir Putnan Traverse Head No. 1 Gary : Uni versal, 
in. S h & Silk, Crank N I ord Standard, 
Win. Gould & Eberhardt N Garvin Lin 
24in Hendey, Fr ion N Garvin Du 
\ a large number of other machines Write for a complete 


list and detailed d ti 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK 
Also, 61 North 7th St., Philadelphia, Pa. 


ING TOOK 


of the very highest grade for the 
very finest work can always be found 
at our show rooms 

We sell the best 


can buy, 





machinery we 


An experience of over 30 years 
has taught us how to buy and 
when to buy. 


This experience is at your service 
in choosing the right kind of a tool 
for the work you have to do 

Although our specialty is new 
machinery, we always have a num 
ber of fine second-hand machine 
tools in stock, guaranteed to do 
good work, for sale at a reasonable 
price. Write about what 
want, 


HILL, CLARKE & CO., 


us you 


Machinery Merchants, 


156 Oliver St., 
BOSTON. 


12 & 14S. Canal St., 
CHICAGO. 











AMERICAN GAS FURNACE CO., 


OIL CAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE a 


CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


Chas Churchill & Co., Ltd., 21 Cross St,, 


ENGLIsH AGENCY: 
Finsbury, London, E. C., England. 





AE AND SECOND-HAND. 


ENGINE LATHES. 


12 in, x 4 ft. Manhattan Co 


14 in. x 6 ft. pact & Davis 
16 in. x & ft. Lodge & Davis 
l6iu. x Aft Blai 1e 
din. x&f - Lane & ‘Be diey 
2l in. x 11 ft. Lodge & Davis, 
22 in. x & ft. Dietz & Gang 
4in, x 12 ft, sf ial | | 
24 in ft. Shaftir Lath 
27 in ft. Morr 
PA in New Haven 

in 


36 in .x 10 ft. Taylor. 


TURRET LATHES, 


1. x 15 in. Ls. ver or Pik 


21 in. Friction Head. 


22 in., 


24 in. x 24in. x 8 ft. Lodge 
30 in, x 80 in, x 7 ft. New Haven. 


0 in., 


PLANERS, 


38 in. and 48 in. 
Turret Chucking. 


&D. 


| PLANERS. 


36 in. x 30 in, x 8 ft, Hollings- 
rem 

40 in. x 36 in, x 10 ft. Steptoe & 
MeF, 


DRILL PRESSES, 


20 in. Lever Drill, 


24 in., 28 in., 32 in. and 40 in. B. 
G. P. F 
2in., 80in. Combination Radial. 


120 in. Radial, 
Henley Swing Drill. 


MISCELLANEOUS, 
| 1 Sin. Cold Saw Cutting-off Ma- 
| chine with Saw Sharpener. 
| Gear Cutter 40 in. 
24 in. Pulley Lathe, second-hand, 
. Turret Lathe, 6 in. hole 
through Spindle. 
| 2No.1 Garvin Tapping Machines, 
1 No. 2Garvin Tapping Machine. 
1 Open Die Header 
1 Garvin Screw Slotter. 
Turret 
| Brass 


New Improved Engine, 
and Pulley Lathes, 
Working Machinery, 


THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, 


OHIO, U. S. A. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


15in. x6 


Boiler Rolis, 


Send.for full list and prices. 


ft. Engine Lathe. 


t.-16 ft. Verti 
Punch 


al B 


ring 
ind Shear, et 


Steam Hammer, F.& M.,1,000 lbs, 
19-36 and 50 in. Drills. 

Portable Drill. 

24in.x 5 ft. Planer. 

in. x 14 ft. Planer, 

36 in. x 12 ft. Planer, 2 Heads 
Bement Slotter 19 in, Stroke. 
2in. Bolt Cutter. 

a4 in. Shaper Travers 
Gear Cutter, 54 in, 
Milling Machine. 


and Turning Mill, Crane 


e Head. 


s, Blower, 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 


NEW YORK. 








Le oaSeT 


Veal) ae, 


J, ERLANDSEN~ 


"S$ Tf IEW 








Place where you 


your LIGHT RIGHT want it. 


oo 


Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask vour dealer for them or writ 
lirect to FARIES MANUF'G CO., Decatur, Ill 
Catalogue tree. 








yoo's SO BLAKE & JOHNSON, Waterbury, Conn. 


ioe 


BUILDERS OF 


Fae PIN, SAPETY PUN, HOOK AND EYE MAGHINERY, 


AND LABOR- foes MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


Send Samples that we may 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street. 


DRAWING, PUNCHING, 
TRIMMING 
AND DROP PRESSES. 
DIES, SHEARS 
AND 
SPECIAL MACHINERY. 





OWNERS OF 


The STILES & PARKER PRESS 60. 












COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and_tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
® NEEDLE 60. 


Torrington, 
Conn. 





Multiple 


a SL 


Punches, 





Bulldozers, 
ce Hammers, 
WILLIAMS, WHIT 


E & CO., Moline, 


= 
tbe Geese Ox 


Drop Hammers, 


Steam Hammers. 
Tl. 


Mention AMEKICAN MACHINIsT in writing. 








QUINT’S 


TURRET DRILLS 


ry, Drilling and Tapping with 


from 2 to 12 Spindles. 


WILL DRILL UP TO %4-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 





FULL: THREAD: AT ONE: CUT: 
ALL: PARTS SUBJECT: TO'WEAR-ARE 
CASE HARDENED: ALL GUIDES OF 
HARDENED ‘STEEL: 4~ 

ADJUSTABLE: DIES: 
EXACT: SIZE IRON aND ‘322 OVER 
SIZE IRON: CUT 'W WITH TH SAME DIE: 


SEND OR 250 PAGE ~ 
C: LUSTRATEOD 0 TALPGUE 


CNDESLY 4 CE TOOLS AN» 


METAL-woRK KERS: SUDPLIES 


tae ac sr. CHICAGS-ILL USA 













))N CANAL ST. 
Owing to a change in our firm 
we will sell our 


TURRET TOOL HOLDERS 


now on hand, at 
$16.00 for Nos. 
1 and 1%, and 
$26.00 for No. 2 
Cc. O. D. until 


March 2oth. 


HOLMES TURRET TOOL POST C0., 


226 La Salle St., Chicago, Ill. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 


The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 

















NOISELSSeE. 


oe The Aloud Coupling 


NEW quarter turn 
motion to replace 
= = quarter turn belts and 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y¥. 








. NBLEIG 


Shr nD 


aren re ees yeh OR 





SE,N.Y 





MACHINISTS’ SCALES, 


PATENT END GRADUATION. 


We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


F ocr: \X/( 


3th Che 


ARE USING 


GROBET 
SWISS FILES. 


IRNKMEN 


MONTGOMERY & Co., 
ios TELTONM STRELTI, 
NEW ‘TORK CITY. 














AUTOMATIC SCREW MACHINES * 


Cleveland Machine Screw Co., 


For all Anti-Friction 


STEEL BALLS 


Purposes. 


WE ALSO MANUFACTURE 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


CLEVELAND, OHIO, 




















WRITE FOR 
INFORMATION, 





———— ———— 


ntil 


at 
less 
ives 
Its 
ther 
for- 
er- 
ed. 


(0., 


7 St, 
Pa. 
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THOS. H. DALLETT & CO., |Shriver’s New York Lo Cranes| 


FOR HAND OR 
ELECTRIC POWER. 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 








for driving 

Machine} ¢ hy eR : 
Tools, 

Cranes, 

Elevators, 1. Sher 8 r, | ss e. 56th St, 
Pumps, NEW YORK. 
Presses, MANUFACTURERS OF 


and other TRAVELING CRANES of 144, 2,3,5 and 10 Tons 
capacity, to be ted b d, 
Machinery, | by Electricity, ?°*°* PY Hand. oF wholly orin part 


NORTON EMERY WHEEL CO., 


WORCESTER, MASS. 

















ILLUSTRATED CATALOCUE FREE. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 








Style A, Three-Jaw. 


Style B, TwoJaw. 
or CHAS. CHURCHILL & CO., Ltd., 21 Cross St,, Finsbury, London, Eng. Awards at the World’s Fair. 





“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

work. .« .8« 8 58s se #8 e *® 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


FO? PLANER CHUCKS|PEQUOT DRILL CHUCK. 


A new Drill Chuck having a mor ful gri 
Address G. W. JORDAN, than any ehuck ever offe cod. This many Fo 
@& Wayne STREET, 


WORCESTER, Mass. claim, but we prove it to mechanics who will 








wr se | mal ee 
S20) SR FO | gee Pome | i 


ALFRED BOX & CO., 


PHILADELPHIA, PA. 


Builders of Standard na Special 
Cranes of all descriptions, Double Screw 


Hoists, etc.; over 30, 
Donnie ot at © 000 Hoists and 700 








CRANES, TROLLEYS, F PORTABLE HOISTS, a TRACK: 


SEND FOR CATALOCUE. 
2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 


TRUMP BROS. MACHINE CO., MFRS., 


WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 


S BEVEL SEARS, Sy SPEIDEL’S PATENT 


Cut Theoretically Correct. ECONOMIC SAFETY HOISTS. 


For particulars and estimates apply to OVERHEAD TRAMWAYS, 


HUGO BILGRAM, TRAVELING CRANES, Etc. 


MACHINIST, 
Successor to 
BREHMER BROS., 
Philadelphia, Pa. 


















inl — aa 


MARIS BROS., 


SUCCESSORS TO 


MARIS & BEEKLEY, 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


















440 N. 12th 8t., 





READING, PA, 








SEND FOR GATALOCUE, 
One pair cuts from 12 teeth (and Tag 9 
all 2 Ene wn sizes) to a Rack STER MACHINE SCREW co 
For jobbing and experimental work 
the best. 16 P. and finer can_be 
made to mill off tops of teeth. Kept 
in stock and shipped promptly. Spec- 
ial work to order. 


Send for Circular. 
R. M. CLOUGH, 
TOLLAND, CONN. 









Manufacturers of Set, cnn & 
Machine Screws, Studs, etc. 


The HOPPES Lire-Steam Feed-Water Puriter, 


Guaranteed to Prevent Seale in Boilers. 
=) Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 











= The National $ 
= Feed-Water 
Heater 


The Sample 
Tells the Story. 


A sample of Dixon’s pure flake lubricating 


\ brass coil Heater 


pamphlet. | | a Ps ice sl : “i ers sal. 
{ f 7 National 
Sent free of charge. oe 

Co. 
82 River St. 


JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








deliv cule wate r to 
the boiler at 21 
~ —s 7s Fahrenheit. 
Graphite, with interesting and instructive : ? 500,000 H. P. 


New Haven, Ct. 


examine. Ask at your dealers or write us for 
particulars. 


Ch k The National, | THE D. E. WHITON MACHINE CO., 
IG Breve NT, |5 Oak Street, New London, Conn., U.S. A., 


2 ESV EROAL., ov Or, SELIG, SONNENTHAL & CO., 


COMBINA’ TION, 
Est’d 1882. Strongest. Easiest tochange. Best finish. 86 Queen Victoria St., London, E. C., England. 
Reversible Jaws (patented) ¢ iving 56 changes in- 


cluding every possible position. fix USTRATED OaTa- 


Mitre Liber! Ciccone —_—- shipment. ot K : N N E R C H U Cc K Ss. 


9 Cortlandt Street, N. Independent and Universal 
Wale 1300 Hudson, Hoboken, N. J. 








q ) Chucks,Combination Lathe 
PY a, : Chucks with patent revers- 
ANY ' {9 ible jaws, Drill Chucks, 


Planer Chucks and Face 
Plate Jaws. 


SKINNER CHUCK CO., 
New Britain, - Conn, 
SEND FOR CATALOGUE. 


THE PRATT GHUCK CO. 


CLAYVILLRE, N. Y. 


Manufacturers of 


1 Cold Drawn Steel 


AND 


WE LEAD, OTHERS FOLLOW. So te 


Sweetland Combination Chuck, 
Reversible Jaws. Accurate 
A Standard Independent, Solid 
; Shell, Solid Reversible Jaws, 
SWEETLANOLL” Strong and True. 

SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., New Haven, Coun. 


C7TaNES seat 


From 16 to 24 Gauge. 
WUE ee ete FRUSKS... Ferrules of Every Description, Bicycle 


Parts, Typewriter Bells, ete 
225 DEARBORN ST., CHICAGO | HARVEY, » avi z : 


New York Orrice, 182 Front St.| tit. SEND SAMPLES FOR ESTIMATES. 


STUART” 'S PATENT saaaspdiiaintige WEDGE COUPLING. 


NQ « KEY> SEATINC. 
SLIPPINC. 
caesar ST in MARKET, also the 
IMPLEST and BEST. 
SENT ON TRIAL. 
Can be attached or removed in a few sec conds without 


injury to shaft or coupling. Send for discount and 
ihustr ated Price 5 List « of 40 size 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


“S =. 
> - <<t- 


















a 














RACTICAL articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception of papers is exhausted. 
of two or three issues,and orders can 

DRAWING 99 | hereafter be filled by ne set oniy. —_——_—_—— 
. A number of engineering schools . 
By J. G. A. MEYER. are using these articles in lieu of a | _ 
The demand for back numbers of — boo = this important branch American Machinist 

che Ameviogn Machinist, eqotetting 0 dearer - i 

this valuable series of articles, has eset o apers will be sent by 

been so great, that, notwithstand- | mail to any pot ess in the U.S.. Can- 208 BROADWAY, 

ing it has compelled us to issue | ada or Mexico for $5.00, + postpald, 

special reprints of several of the! and toany foreign country for $7.00 NEW YORK. 











THE TAYLOR-RICE ENGINEERING 00., 


SUCCESSORS To T 
American Standard Gauge and Tool Works. 


WILMINGTON, DEL. 


Corrugated, Conner Tubes 


as used in our Wain- 
wright Feed - Water 


j Heaters, and other | THE PERKINS DRAW STROKE TRIMMER, 


' steam appliances. Gee AD Id ispensadic Too} 


“The Taunton (Nass.) Locome- Feat ie aking 
tive Mi, Co 








ADJUSTABLE BLADE REAMERS 


46 in. to 24 in. 
Send for New Pamphlet. 










Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











PRESSES, PUMPS, 
PUNCHES, JACKS, 
VALVES, FITTINGS, 
PACKINGS, ACCUMU- 
LATORS. 
~ SEND FOR CATALOGUE D. 


an &§. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 
904, 206, 208, aud 210 East 43d St., NEW YORK. 


pr == ==: 





Hydraulic Frame Bender. Curb Press, 
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14”, 16”, 18”, 22” and 24 
NCINE LATHES, 


—— AND —— 


§2”, 80” and 120” 


“RADIAL DRILLS. 
Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 


ATTENTION. ¢ 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WAR 
ROOMS OF 

Dawson & Coodwin, 
57 §. Oanal St. 


CHICACO, ILL. 


oCUIS 


Are run at once on our Double 
Saddle Turret Lathe with 
turning tools in turning 





simple 
, squaring and 
Motor Gear. There 
many pieces in your line 
applied to. 


boring a are 


doubtless 









the same principle may be 


CINCINNATI, 0., U.S. A. 


Cuan, Favueowts & Nosrow Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
Send for 





stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


LODGE & SHIPLEY M. T. CO. 








NDP FINNS 


Oe === 
& GORDON 


Hem 
>. The lather evr Patent Taper Attachment, 


Accurate, 

Easy ald quick to operate, 

No backlash or lost motion. 

All changes can be made from front of lathe. 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N. H. 


LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRIOES, 

















AMERICAN WATCH TOOL CO. 





The Highest Award at the World’s Columbian Exposition 


Rivett Lathe 
FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & C®O.,, Selling Aacate, 

Boston, Mass., and Chicago, Ill., U.S.A 


The most useful tool 
in any shop is the 




















Sete | The Van Norman Universal Bench Lathe. 
icyc e be if qetacmente, om 
WATCH - n one machine: 
THR, UNIVERSAL MILLING 
- WORK Ka rite uA SCREW CUTTER 
OR ane 0 uve Baal 6 SIEBER. 
> bes! »01 On © marke 
TOOL fc . all kinds of small fine 
ROOM, work. Send for Catalogue. 
E Manufactured by 
NGINEERING APPLIANCE CO. Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
JAMESTOW N, N. Y. Springfield, Mass, 





36-inch x 36-inch x 8-ft. Machine. 


OTHER SIZES. 


60 in. x GO in. x 12 ft. 
48 in. x 48 in. x 12 ft. 
24 in. x 24 in. x 6 ff. 
15 in x15 in x 4 ft. 







THE INGERSOLL 
MILLING MACHINE CO.) 
CKFORD 


| RO we | 
PATENTS PENDING 


\ Net Weight 
\ 22,000 Ibs, 


S(O 
























: Variable ar 
power. 





” 


we 


Ingersoll Heavy Slab ling Machines, 


Ingersoll Patent Milling Cutters 


OF ANY SIZE OR FORM. 


ERTICAL SPINDLE MILLING MACHINES, TRAVERSE HEAD MILLING MACHINES, 


ALL FOR HEAVY WORK, 





— S| 


A) 
™ a. 


Pat. 


Dee. 24, 1889. 


Give us an opportunity to name you a time in which we will 
Guarantee our machines and patent cutters to do your work. 
Write for fuller information and photographs. One of our 
llilling Machines in many instances will do the work of five 
planers. 


The Ingersoll Milling Machine Co., 


wl or ROCKFORD, ape U.S. A. 





Tate “adste " 
ce erereen SOLICITED. 


Spiral Gear Drive. 
achine apy 
S Sting He “lag A 
| Power Presses, ; “7 : i 
Arbor Presses, | 


: Springfeld Muller” 18 in. 
| Bench Straightening Press. | 


15¢3 Crank Shapers, 
18 in. Univ. Monitor Lathes, 
14 in. Hand Fox Lathes. 


EOE LON 


NG MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note a few of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel tabie 
and emery wheel carriage rest, making a very rigid tool. All flat surfaces are seri ~ gobs o surface plates. 
All kinds of work are always operated upon immediate ‘ly « wer the water pan, and water can be freely 
used for every oper? atic nm, and so conducted away in a proper course. The free use of water in 
all grinding operations is an absolute necessity to produce true and perfect 
work rapidly. The machine is arranged for the instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of be its. Fine adjustment are 
everywhere provided for, such as reversing }« ints for grinding shoulders, and emery wheel adjustme nt. 
Headstock swivel, swivel table and emery whee 1 swivel base, are graduated. Every provision is made 
to make the machine the most complete of its class and at the same time retain simplicity. Fully guar- 
anteed. For particulars and catalogue, address, 


OUR GRINDING MA 


LANDIS BROS., Waynesboro, Pa. 


ENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
AG France and Belgium: Ad’ Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








NEW HAVEN MFG. CO., 


New Haven, Conn, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 










-—AND— 


CUT-OFF 





SE ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 


COUPLINGS. ~ 
MILLING MACHINES. W. C. YOUNG MFG. CO,, "sas" 
Manning, Maxwell & Moors, 


seing Agents, it Livery street new xox |FOOTLAtheS, Engine Lathes, 


424 Telephone Building, Pittsburgh, Pa. SHEARS AND PUNCHES 














LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 














A JtLcer’s PRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 
22” to 86” Inclusive 


B.¢:P-F.| THE LATEST. 


a Sapa OUR NEW No. 5 MILLING MACHINE 


Mar. 13, 1895. 
Mr. J. E. SyvpEk 
Worcester, Mass. 
Dear Smr:—The 28 Up 
right Drill, purchased of youa 
few months since, is giving 
the best of satisfaction. and 
we consider it a first-class 
toolin every respect, both in 
design, workmanship and 
quality of work it produces, 
and we take pleasure in rec 
ommending it to the trade 
fours very truly, 
L. W. Ponp Macuine Co 


KEMPSMITH MACHINE TOOL CO. 
J. E. SNYDER, 


worcester, mass,’| MILWAUKEE, WIS., U.S. A. 
BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston. Works at Hyde Park. 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 


50 Different SIZES and STYLES. Cuts and Prices on Application. 
STRONC TOOL HOLDERS. f 








Full line of Standard 


B.C.P.F. 


NOW READY FOR THE MARKET, 




















Boring Tool. { ARM 
. fe THE SNOW STEAM PUMP WORKS, Lathe and 
“7 Burrato, N. ¥.. April 21st, 1992 Planer 


ARMSTRONG BROS TOOL CO., Curcageo., Itt. 
‘ Gentlemen:—We have your favor of the 18th inst 
The Lathe Tools we bought of you are satisfactory 
to us and we do not think they can be improved 
upon in any way. =? truly 
-C.C HRISTENSEN, Supt. 
MANUPACTURED ONLY BY 


E ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., Chicago, Patent, 


Send for Circulars. ; Feb. 28, 
CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents, WW awe 1298. 


Tool. 






D, SAUNDERD SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 





SEND FOR CIRCULAR. 





PRENTICE BROS., Worcester, Mass. 


Makers of Vertical Drill P: esses, 
12 to 5-inch swing, Radia) Drills, 
Gang Drills, Boiler Makers’ Drills, 
Radial Drilling and Countersink 
ing Machines, for ship pate and 
bridge work, Special Urilling Ma- 
chinery. 

Engine Lathes from 11 to 21-inch 
swing, any length of bed. with sin- 
gle or double back-geared heads 
and any style of rest, with or with- 
out taper attachment. SEND FOR 
CATALOGUE. 


> Fosetge Agents: CHAS. CHURCHILL 
vd, London, Eng.; SCHU- 
CHARDT & SCRUTTE, 59-61 Span- 
dauerstrasse, Berlin, Germany ; 
ADPRE JANSSENS, 16 Place de la 
Republique, Paris, France. 


JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 





20 ’-21'’ Drill. 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of *‘Rapid Lathe Work,” by 
new method (Hartness System). 


Capacity 2 in. 
diameter, : Send for catalogue. 
24 in. long. 





2 BY 24 FLAT TURRET LATHE. 


ELECTRICITY 


Mechanics; Mechanical Drawing; Architecture; Architectural Drawing and 
Designing ; Masonry; Carpentry and Joinery; Ornamental and Structural Iron 
Work ; Steam Engineering (Stationary, Locomotive or Marine); Railroad Engi 
neering; Bridge Engineering ; Municipal Engineering; Coal and Metal Mining; 
Prospecting ; Plumbing and Heating; English Branches. 


The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly. Until further notice 
experimental apparatus will be furnished sree of charge to students. Students 
make rapid progress in learning to Draw and Letter. Specially prepared 
Instruction and Question Papers, Condensed, Simplified. 

The Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon 

Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 





TRADE MARK REGISTERED. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound = cloth, $4.00 per volume (purchaser 
paying freight or express char No separate back numbers prior to 1894 are 
now carried in stock. On ’ pore A volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 








BORING AND 


TURNING 
MILLS, 


4,5, & 6 fl. Swing 
H. Bickford, 


LAEZEPORT, N. 8. 







Wuat’s THE MATTER 


With our new Cutting-off Machines? 


Write and find out. 


Hur-_But RoGers Macu. Co., 
SO. SUDBURY, MASS. 











W. D. FORBES & CoO. 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


BINDING POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 
DRAUCHTING AND DESICNINC. 





IN TIMES LIKE THESE 


it is necessary for 
every manufacturer 
to look well to small 
economies. ‘ Key- 
seating is a small 
item with us,” some 
will say, but the dif 
ference between 5 
minutes, the time 
taken to cut a cer- 
tain keyseat with 
the Colburn Key- 
seater, and 1 hour, 
thetime taken tocut 
— it by hand, is 55 min- 
- 42— utes. At this rate it 
doesn’t take many 

enone 4 ‘a week to effect a pretty large saving. 


Send for Illustrated Catalogue. 


BAKER BROTHERS, 365 8. Erie St, Toledo, 0. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 


No. 30, Forbes’ 
Patent Die Stock. 
Range 2 to 6 inches R. H. 





MALLEABLE IRON PIPE VISES. 


FOOT POWER LATHES 


For Electrical 
and Experimen- 
iS tal work. For 





chine Shop Work. 


High grade tools; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest, Send for catalogue and prices. 


WwW. F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Lrto. 
21 Cross StT., Finssury, LONDON, E. C., ENG. 





THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 














AMERICAN 














WM. SELLERS & C0,, Incorporated 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangings, Oouplings, etc. 
== INJECTORS FOR ALL CLASSES OF BOILERS. 








THE LONE & ALSTATTER CO. 


HAMILTON, OHIO, U.S, A. 


OVER 300 VARIETIES AND SIZES OF 





PUNCHES AND SHEARS |3.« 
WELDING MACHINES 
AND DROP HAMMERS. 
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SENSITIVE DRILLS 


end for description or ask your dealer. 
dD’ AMOUR & LITTLEDALE, 204 E. 43d St., New York. 





DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, q 
Baltimore, Md. 







OPEN 
SIDE 
PLANERS. 





FOR 80 CENTS 


TMM it, t+ Arriu ist. 





\ Mechanics’ - 
NX YE eg 






6-INCH 

} Firnm-JOINT 

TRANSFER 
CALIPERS. 









SEND FOR CATALOGUE OF 
SWEET’S 
ENTRAINED WATER SEPARATOR. 
THE DIRECT SEPARATOR Co., 


NY; 
a 





Fp Svecial Screws and Stns 
in Brass or Steel. 


Gear Cutting, Sheet Metal, Stamp- 
ing. Automatic Machinery built to 
order. Send sample or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y 


























MACHINIST Maxcu 21, 1895 
HIGH GRADE AUTOMATIC INJECTOR, 
NEW Bulit on New Principles. Accomplishes Wonderful Results, C00D 
THING WORLD SPECIALTY C0., THING 
0@ 113 SEVENTH ST., DETROIT, MICH. ‘ 
Are a necessity; you therefore want the best, one 
that is reliable, simple and durable—‘‘ Lunken- 
relieving capacity and is very sensitive. Every valve 
warranted. Specify and insist on ‘“‘Lunkenheimer’s.” 
posted. Our new Catalogue, replete with ‘up to 
date ’’ steam specialties will interest you. Gratis 


is an Economizer of Steam. 
POP SAFETY VALVES 
heimer’s’”? fills the bill. It has a large spring, full 
Others are using them; you should also. Keep 
upon request. Consult dealer. 





THE * PAR oie oe es COMPANY 





ORE 
VALVE ¢ 





ORE. THE LUNKEN 








JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS, PRESSURE 
PumPs, VACUUM PumpPS, ARTESIAN WELL 
Pumps, Power Pumps. Erc.. Etc. 


Producing Profiled Work by Milling is Almost Impossible 
= 


If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 





—_$_—$—$———_ 
24 IN. X 10 X 12 IN, DUPLEX ouTsivE | PACKED PLUNGER PUMP. 





RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
“i quickly youcan make your own Relieved Cut- 
== ters with either straight or spiral teeth, rect- 
=3 angular or side relief, also relieved worm 
== gear hobs with spiral teeth, cutting faces 
rectangular to thread. 





CATALOCUE AND REFERENCE LIST 


1M ACHINER 
| For Reducing and Pointing Wire. 


i} ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 


MAILED FREE OF CHARCE. 





Y THING | LINE OF 


DROP PRES SESE ROP HANMER STAVES 
OR AU sTOM MATIC DROP LIFT JERS ° 
0 a 




















motion. 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Chas. Churchill & Co., L’d, 21 Cross Street, 


Finsbury, London. 


Schuchardt & Schutte, 69 Spandauerstrasse, 


Berlin 
Eugen Soller, Basel, Switzerland. 


Send for Circular, 


IMPROVED 15-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, compouni, and Triple Expansion 
and Meh Speed Engines. Enginés, High Pressure Boilers, 


} Complete Steam Power Plants of 
Highest Attainable Effi- 


ciency, Address 
Buckeye Engine Go. 
eae No. 26 Franklin Ave, 
SALEM, 0. 








“THE OTTO" GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St. 
40,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
~ OR GASOLINE. 








ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 
DE BERGUE & CO., Manchester, England. 





MANUFA 


ee 





OF IMPROVED 





eerie 





GNTRACTS 


CORLISS STEAM ENGINES 
In FULL VARIETy~ 


TAKEN FOR (OmMPcete Pryares 














(Tandem 


“FRICK COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Sp 
Ice-Making and Refr 


Compound.) 


WATNESBORA, 


eed Engines and 
igerating Machinery. 





T AUTOMATIC 
WES ON » A: >, 3 


HIGH PRESSURE BOILERS § 


AND 


COMPLETE POWER PLANTS an 


Hoffa 





Julian Scholl & ¢ 


Scranton 


Sond 


} WESTON ENGINE CO., Painted Post, W. ¥. 


To he 

ot St., N. V. City. 
n Supply & Mi y Co, Sermrton Pa. 
* Le ke St., Chicago, TH. 
»., 26 Light St, Bal- 





COMBINED 
—— “OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 










© Branches: 111 Madison St, Chicago. 
708 Locust St., St. Louis 


DRAWING MATERIALS & 


— AND 


cme SVE Vie lustruMellts. 


The largest and best assorted stock in America. All requisites 
for field and draughting room. We have made a study of this line, 
and our goods are warranted to be as nearly perfect as it is possible 
te make them. Prices reasonable. 


CATALOGUE ON APPLICATION. 


WHAT? 





S JET BLACK-5.&H.WATERPROOF INDIA [Wi 
Nad ee ABSOLUTE OR ROO INK 
THE-BEST- LIQUID: DRAWING INK now mant 
If your dealer does not keep this ink in stock 
fe send %cents in stamee te THEO, ALTE- 


NEDER & SONS, Philadelphia, aad they 
will send youa full size bottle. 


















HAVE YOU TRIED THEM’? 
BOILER CLEANSINC COMPOUNDS. . 


Lord’s Patent Improved or Warley’s Land, Marine and Locomotive. 

If not, do so, You will save Fuel, Labor, and Preserve 
your Boilers. We will Guarantee to Kemove Scale and 
Prevent its further formation. Will also Prevent Pitting 
or Corrosion; are doing it every day, in every section of 
the country, and can do the same for you. Write us for 


HOS. 
OS. C. WARLEY & CO., M’f’rs, 
No, 11 South Ninth Street, PHILADELPBIA, PA, 


P. 0. ha 1262, 
Mention this Paper. 


WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, — 




















THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


SONOVER 


HANDSOME CATALOGUE ON 


JONDENSER 
THE CONOVER MFG.CO. 39 Contuanot ST.NY. 


HIGHEST EFFICIENCY 


Is only secured by the use of Bickford Tools. Write 
to us for anything in the line of Drilling Machinery. 


BICKFORD DRILL AND TOOL CO. 


—= 3 Pike Street, Cincinnati, Ohio. 


~ DRY STEAM. | MOFFET PORTABLE DRILL. 





BELT 























N72 ove UNSURPASSED Weighs 42 Ibs, and 
Simpson's Centrifugal ASA 2 ine vege bn 


Steam Separator. eter. 
For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 
Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may,require; 
atso used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 

poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia. 
THOMAS HOEY, 147 Sumner St., E. Bostcn, Mass., Agent. 
JAS. BEGGS & C0., 9 Dey St., New York, Agents. 





REAMER. 


Will work in any 
position. 


Runs with Steam 


Compressed Air. 





Maxufactured by 


sag JeG-TIMOLAT, 


89 & 91S. Filth Ave., 





50 Oliver St., 


AMES IRON WORKS, “NI” 


38 Cortlandt St., New York City. | 
18 South Canal St., Chicago, Ill, 


Beston, Mass, 


1026 Filbert St., Philadeiphia, Pa, 















ORR & SEMBOWER, 


(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING - 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 


_W RITE FOR CATALOGUE AND PRICES. 








a ~ 











rials. Manila Rope Power 


Graphite Journal Bearings. 


Transmissions, 


4) LINK -BELT ENGINEERING C0., 


NICETOWN, PHILA. Pa., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Convey 


ors for handling any mate- 
Holmes Fibre 


( Western House, LINK-BELT MACHINERY CO., Chicago.) 





the publishers, the 
Sons, of N. Y.; 
Co., Cincinnati, Ohi 


“USES OF 


¥US8L ASSULM, 


By ADDISON C. 


Price, 


Republic Press, 14 Lafayette Place, N.\.; The Van 


o; The American News Co., and any book-seller. 


COMPRESSED AIR,” 
RAND. 


134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is agegeete, 
pees A ogy and beautifully printed upon heavy plate nove r. $1.00, postage paid. Order 


Nostrand Co.; G. P, Putnam's 


; Damrell, Upbam & Co. (The Old Corner Book Store), Boston, Mass.; Robert Clarke & 





PATENT INTERNAL CLAMP COUPLING. 


al V. CRESSON CO., 


Power Transmitting Machinery, 


18th St. and Allegheny 
New York Office, - 


Ave., Philadelphia, Pa. 
136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 


MINUTES, 
FORCING FIT. 





HAS A GRIP EQUAL TO A 








Sad fo Ga, 





NEW YORK. 


17 Dey St., Ne 


A. 
SHAFTING, 


HANCERS, Etc. 


Friction Clutch Couplings. 


STEAM SIRENS, 
[WHISTLES]. 


Send for Catalogue. 


oc £. 


BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


Esti 


PULLEYS, 








= 


W York. 


mates and Plans fur- 


nished for transmitting 


Power by 
HORIZONTAL 


AND 


4 VERTICAL 


SHAFTING. 


Also for Erecting same. 


240 AMERICAN 


MACHINIST 





Marca 21, 1895 











BROWN & SHARPE MFG.CO, 


PROVIDENCE, R. I 


FOUNDRY RATTLERS. 





ry No. 1, 23% inches. No. 2, 31% inches. 
J No. 3, 31% inches. 
~ LENGTH. 
ie v] , . , / . 
= Sas - No. 1, 26 inches. No. 2, 31% inches. 
— ) ™ 
a No. 3, 52 inches. 
Pl 
_— 
= ENGLanp—BUCK & HICKMAN 280 Whitechapel Road, London 
EnGtanp—CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Fins 
bury, London, E. C 
Gerwany—G. DIECHMANN, Ansbacherstr 5 Berlin, W. 62. 
France- FENWICK FRERES & CO., 21 Rue Martel, Paris, 
Fraance—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux 
(Seine ) 
Cuicaeo, Int. —FRED, A, RICH, 23 So. Canal St 
° New : kk Ciry—F. G. KRETSCHMER, 136 Liberty St., Room 


our 











THE NILES TOOL WORKS oo., ™*oni0°” 


MACHINE TOOLS * 





- eS 
NO. 3 HORIZONTAL BORING AND DRILLING MACHINE, 


NEW YORK, BOSTON CHICAGO, PHILADELPHIA, PITTSBURGH. 











Correspondence Solicited. 
You can try and experiment with all kinds 
of Valves, and then asa last resort try the 


JENKINS’ BROS’. VALVES, and if you 


do not get more satisfaction than from any other make, your money will 
All our Valves are fitted with our new HIGH PRESSURE 





be refunded. 


disc, suitable for high or low pressure. 





NEW YORK 


cxicsco. JENKINS BROS.  eeston 





BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YABDS, BOILER SHOPS, BRIDGE WORES, ETC,, ETC. 


STRAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. —£. H. MUMFORD, Representative. 












-»-Manufactured by... 


THE G. A. GRAY CoO., 


CINCINNATI, O., AND 121 LIBERTY ST., NEW YORK. 
Send for list containing 
Over 100 SIZES and lengths, with illustrations. 





WRITE FOR PRICES AND PHOTO 


COULD & EBERHARDT, 


N. J. R. R. Ave., Green & Bruen Sts., NEWARK, Mw. J. 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9 to 15 RicHarps Sr., 
BROOKLYN, N. Y., March 17, 1892. 


Gou.tp & EBeruArpt, Newark, N.J. 


Gentlemen ;—We are obliged for your order, No. 
6130, which is forwarded to-day as per bill he rein. 

We always thought that the three Shapers we 
have of your former style were good machines, but 
are glad to say that the two recently purchased of 
the newer pattern are much superiortothem. We 
like them better, for our work, than any other sim- 
flar tool of which we know. 


Yours truly, J.H. WILLIAMS & CO. 





Cut represents 16 in., 20 in., 24in. stroke. 


“DOUBLE TRIPLE QUICK” STROKE. 


(TRADE MARK.) 





PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U. S. A. 


Have recently improved the con- 
struction of Drop Hammers and made 
substantial reduction in the price of each 
size from 250 to 1,500 pound machine. 

Die Sinking, Milling and Profiling 
Machines and Trimming Presses are also 
offered at reduced prices. Quotations will be given on application. 


THE BILLINGS WIRE CUTTER 

Drop forged from 
the best Tool Steel. 
Stix Cutting Edges. 
Adjustable 
Workmanship 

the Best. 















Ga uve. 


Length 10 inches. 


The Billings & Spencer Co., won Conn. 


Chicago Office: 17 S. CANAL STREET. 
England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. € 


France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/. BLOCK, Moscow. 


Warner &« Swasey, | 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS, 


Monitor Lathes, Turret Engine Lathes, Screw Machines, | 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. ! 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


METROPOLITAN INJECTORS, 


AUTOMATIC 


AND 


DOUBLE TUBE. 











































S17) 
ja METROPOLITAN 
IPOUBLE IUBE 


BUILT BY 


Fifield Tool Co. |: 


Send for our New 
Book. Sent free. 


LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 


* Practical Information on Injectors.” 


OFFICE AND SALESROOMS : 
No, 114 LIBERTY ST., NEW YORE. 


Ty 














UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES AF 3 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices, 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ae a.) WYMAN: GORDON J. M. ALLEN, Presrpent. 


ae — ii 
= WM. B. FRANKLIN, Vice-PresiDent. 


an har —\ Fel 








(tes STER, MASS 


a 
= Woop \wor eee FORGINGS F. B. ALLEN, Seconp Vice-PRESIDENT. 
J. B. Prerce, Secretary & TREASURER. 











THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED. ED. PRIGES 


In order to reduce our stock, we offer 16’, 18’, 21’ and 24” engine lathes, 16’, 22”, 
24” and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20’ turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 












Le DEC. 5, 1882. 
DEC. 4, 1888. 
bat AUG, 25, 1885. 








odd J.M.CARPE NTER & 








APS & DIE 


PAWTUCKET.R. I. 





<4\\ 


\ 


